











= 


p 








. 
epo calles ins A clt Ac ptm 


ድ 


, y e 
MES و‎ 
- 
wi ^ ' 
* ^ 
> 

# ኤ 

s - 
W, E ^ 

` 
| 
~ 
e 


az 


| ላ 
1 ۱ : des 
ቄ ' é 











. 
፡ 
a * - 
M so 'ሚ ۱ . ہے‎ 4 A R pr ተዝ : سے‎ = a + ze : A l T - x, > ' — » - መሞ - . ^ 
p . i : 5 ኣ . | ٠. .ቺ | é , . ነ $ ` ' 
( » v A T ? N i |] 4 x : Y, t ; < ነ - yo | q 5 
۵ - M ۵ " n y " m. san; 6 " = ut: ا‎ va E = EE —Á — 7 ہس‎ € ብ. 
ص“ :8 چا‎ Wi Ó——— ie pe eric em E mm e MEER ت‎ coa ር ቤዚ lw Fi سشمصت‎ Soc “y anye n Sw arem Egone apod om # gere odAeutuo ene a Na e. E £ tez ez ጵ- “ከጨ | ኣ Aue --" “መቸ ጥ-->ጅ rat one dit Sada edi A ttg 3 cope ttf gione try GM rq B LLL — t 
« ہم‎ d "yr | j } " “ | h ` 2 3 kò l 4 ۱ 3 
! 3 وا‎ a | . ] i r dco eee, > e , 
‘ , ም & d cate /,= 5 è y : | ^ 
፪ t ፪ se ሦ لو‎ ነ , n a, ኣሓ : = d መኋ. . ዩ 8 7 : 
, $^ ` + ፍ፦ $ Á lè - ٦ DESSA io à - ae q : * 
» ' ۱ ' o ` v | ` y › ^ ቫ ኣሐ) à r V e የ hs ። s ቅ v 
. ያ * ۰ 
1 , ; ቄ . ہو‎ ۱ ۱ | ۱ ; 
. n 
~*~. 
A PAN # 
۱ sa ፤ - Ds 
` H የ o 
| ' 
# ላ | 
ም 
ኒ d 4 A x 7 
٠ ۸ 
t $ 





, 
fa 
‘ e 
A ۱ 
/ 
' 
4 
; LY 
4 » 4 e , ” 
M / a t : 
| e | ` is d , 
4 # 

















z P € 


3 


ርሱ ጠርፈ፡ 


` à 
rtg 








k 
í 
e 4 
Eu m 
ሥ 




















oe 





$ 


à 


ig 


ኣ . 
yon emo Dan ae በ cepa, -ሙ- حووم‎ 
ቃ 


* 
E 


/ 

ያ 

- « 
a 
- 

a 





1 
i 


ug. ^ 











^ 




















-— 7 ኤ 
e x er پر ج٤ ئے‎ = a ብርርር pe ፪ . e مع‎ = IS م شمجعم ب ممصم‎ NE N TEN ND TS C P ND UN NM NUM CAMP ee NP AR ee መሙ ھ.سھ‎ pu مہ‎ A o —— à. ዬ APP. CE S yr ratito a “መመ — -i zm m 
) - = CEEE ሠ a == AA N PI SIR 8 መ "TD ኛ ~ m ^ t GUS —— ÀÀ ም a مس ھ‎ a - ›-ጨሙ E / 
A mae = Y AZ 7 T X << 3 y 1 ` > መጠ - > a » —— د‎ — a e title E IO جب‎ ٠ rc AA سمج یھ س‎ Pa AAC E mè سدم‎ AAA Yo m ص‎ "— -——— ASA WR" at ይ... الصف £ ی او اک‎ : _ madi : "um A ም. www ም” UN os m. መ ^ a. » 7 jan "m. حم‎ መፈ ር ኮ 
e ኛ ጸ 4 r A A 4 ‹ ۱ 7 = መሙ : جبحا ج پر سے‎ I$ ف — — کے ہے — سے‎ ee : ا‎ > 1 moe س‎ > x * as سے‎ a ሙ T m E 
me .ፈ ایی‎ "— on N MS r ደ tc rates ae سا‎ W “ትካ dimid o ود‎ x fi — , den ۰ de; => - ms TES ا یں‎ = 0117 ki = ኣን Y - f 1 X W . - cd a ; j 4 fog. ۱ EN 3 p a fr bet ኣ o 1 : v 5 * menen j i “ “ ba w hs ፤ A . ፌ ou i re ont .”=->ጮ ፦ "ag Qe m om ý : 9۶۴و سپ‎ v» E^ e m d = ai » vu er ~ rey moua 1 ማማጭ ح شس‎ ’ 200mm "a se ROUA m ano vw ag ; , zi dd A y" 8 mad ma ہم‎ A + ama na a a, an. - 
ame ነ : p 7 | 1 a e [ ۰ | የ ; - e . | E é E - . i ۰ t " ; ላ i ፥ 




















۰ 
# 
* መ 
a — ^ x > سے جےےے‎ — A me = - - menni ጋ . ሙ - - m » መው — ہے‎ - ሙ — — < A ہمد‎ m ሙ -- e a — - ^ ^ - + - - ሙ é - ^ > - - - 
e ف4 و‎ y a i - i Se e mo e- à ~ an a ^ - ሙ “ኀና ፦ - - > میں ہے ہے ~ + ` - . - وس ہیں ےھ مہ هد ...4 ہہ‎ ce A A መመ í— ri en سے‎ m SE E E ቁፍ” ce LR መጋ LL m LT ገ” سہمسھھے ہے‎ መመ ہب۔‎ ጭ w^ 5 ኣላ me aa 7 J = * te * ےم‎ mtm ፦ x E" ሦሠ፦- a ዉ--ኝ ፦ - ^ و ہے‎ ema ሺ” ግዜም ; í 
ላ é 1 - + 
A a ‘ A a 
q y ^ è N 
a) * * ts 6 ] - ^ ' 2 y ያ - » ን 
á ; ላ - ። x ድ » à " " 
Y "ls ኒ ዱ N 4 e 1 “ > i d» ٦ 
| | > e ቃ : " < | 7 ` 
' | ; L i , > ያ P ف‎ 
5 ፦ x 8 v 
& ቃ ` 
f ^ e a d 
ነ Ro. B ` wu o | . z y I * ‹ 
, . : ኒ لح‎ + 
` g. ° ç 4 A - > v 
ላ . 4 / ዒ 
" E 4 ند‎ d * ፦ £ de -— e . : f ^ = M : 
Y * é B / “u ው > 
Lu f , 
vé ۱ l - ቃ l q , | መሥ: " و‎ a 
De ۷ x * 
ቃ M ; ۹ ۱ ረ 
a è B ም 
۰ " . . » . « 
፥ | E M Y k NI 
e / d P k l j 
& > 2 1 A 
1 ٠ 
| v 
| 
| ( y! e . d 
| ፒዝ a . . M à 
| e | . 
4 f 
| 3 q . ` » a r 
^ ፥5 | p > a 
| P ` 
4 s fr J 4 ) 0 
1 * N l % y? 
‹ 
| : ኣ/ ۱ ' መፍ ነ w 
| > * : ` . ነ & 
« : lè a T No L 1 ۱ 
A J^ ۱ , * ' 
d ۰ መ ! 
. , 
| ላ a s 4 
> ና jc" you ) ` . x ) ^ . 
, A y ል « be « a * ጓ » 
à a - 
ባ > č . ቼ ጓ 
d ^ ۹ ۰ ና a ም 1 
è e x bé - ኒ 
A e a . አዲ ያዔ 
+ 4 La 
4 ^" # $ - 
ም j ^ e : X n 
i ' : ; ~ , p 
: A é s e oc» 7 t 
m ኒ ۰ : . " 
. € à a 
1 n ሥ A 7 ° ۰ 
ሽ l 4 " « ኣ * ^ * | 
l , - 
| . " + 
" $ ላ ኔ Vou 1 ያ a x : e 
: ] ~? - : ` ; as 4 ; = e t í ۹ : » pi 
. ነ ۰ | 5 ; , 
L3 5 q « ۰ 1 2 
E ۹ ] 2 ٦ ^ ፪ d x é ; y 8 
, | ለ i a ` - l J 
«am d 5 ۹ , . * ` o 
› ፦ ۰ ۰ y , d 
. ^ M e M ) ۰ 
' “ 
| ۹ » ፄ *. va ` . 
a é 
` k 0 
Na " & lo « 
+ e, ۰ y a 
3 ፡ T7 
ይ . ' ^ 7 ^ , e ኤ ፪ ^ 
of i « 
è سے‎ 6 à A » E t 
| á : ' ' " p a 
ኒ a Y i "d " 
: | e - ሄ rf g 
y " ዊ ^ 4 ° 
| ‘ e ኣ Na a ^ ዶ 
| ' ‘ M a : $ 
ነም ኣ 4 ٦ E a ` d 


` 
۰ 
ቀ 
# 
ይሬ 
የ 
መ 


ፍሎ 
~ p om M. 














A 





DOT-BOA-FR-9121 
TASK ORDER 3 















ANALYSIS OF A COORDINATED RAIL 
TRANSPORTATION SYSTEM FOR GRAIN 
BETWEEN ST. PAUL AND KANSAS CITY 


BOOZ:ALLEN & HAMILTON Inc. 
THOMAS K. DYER, Inc. 






































FINAL REPORT 







April 1981 




















Prepared for 





U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL RAILROAD ADMINISTRATION 








EXECUTIVE SUMMARY 











In a study conducted for the Federal Railroad Adminis- 
tration, Booz, Allen & Hamilton Inc. and Thomas K. Dyer, Inc. 
addressed the feasibility of investing Federal funds in the 
rehabilitation of the former Chicago, Rock Island and Pacific 
Railroads's St. Paul-Kansas City main line (the Grain Route). 






l. THIS STUDY EXAMINED THE FEASIBILITY OF A COORDINATED 


RAIL TRANSPORTATION SYSTEM FOR GRAIN 











The overall objectives of this study were to determine 
the operational feasibility and cost benefits of a coordinated 
rail system in the Grain Route area. More specifically, 
the goals were: 


ò Determine the potential savings of coordinated 
operation by several railroads over the Grain Route 


b Determine the pattern of operations that would be 
likely if this route were available 


o Determine the fuel use impact of routing traffic 
via the Grain Route rather than via alternate 
routes 


^ Examine the physical characteristics of the Grain 
Route and the alternate routes available, and 
survey the current condition of these routes 


Develop normalized maintenance and rehabilitation 
costs, and an estimate of the time required to 
rehabilitate the Grain Route | 


j Calculate the internal rate of return on the invest- 
ment required for the project 


Identify labor impacts of the coordinated operation 


Analyze the impact of the coordinated operation 
on rail competition in the area 


ó Identify lines and other facilities that wouid 
become redundant for through traffic as a result 
of shifting traffic to the Grain Route. 



















































PARTICIPANTS, ROUTE SELECTION AND APPROACHES 





(1) Participants 









Several major carriers own or operate lines in 


the Grain Route area. Those carriers which participated 


in the study were: 


, Chicago, Rock Island and Pacific Railroad 
Company (Rock Island) 


A Chicago, Milwaukee, St. Paul and Pacific 
Railroad Company (Milwaukee Road) 


Chicago and North Western Transportation 
Company. 


In addition, the Burlington Northern expressed an 
interest in using the Grain Route and made some 

traffic data available to FRA. Although the Illinois 
Central Gulf Railroad is not interested in the proposed 
route, it provided FRA with Iowa traffic data. 


(2) Route Selection 











The St. Paul-Kansas City main line of the Rock 


Island was tne recommended choice for the Grain Route, 
Exhibit l represents the Grain Route and the alter- 
nate routes that were examined in this study. 


The former Rock Island line was selected for use 
as the Grain Route on the basis of its physical charac- 
teristics, location, connections with other railroad 
lines, projected operating and maintenance costs, and 
the cost of rehabilitating the line. 


(3) Various Approaches Were Used for Analysis of 
Operations and Costs 












A network simulation model was used to simulate 
a base case and two alternate operating plans, and 
operating and maintenance cost savings were developed 
for the using railroads. The 1978 operation of the 
Rock Island, Milwaukee Road and Chicago and North 
Western systems were first simulated to provide a basis 
for comparison of alternative operations. Two co- 
ordinated cases were then simulated--the first case 
assumed that the Grain Route would be used by the 
Milwaukee Road and the Chicagc and North Western; 









































































































EXHIBIT 1 


The Grain Route 
and Alternate Routes 
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the other case assumed, in addition, the existence 

of a modern classification yard at Nevada, Iowa, which 
would primarily impact Chicago and North Western oper- 
ations. 


















In addition to the network simulation model, 
train performance calculator runs, transportaticn 

and equipment unit cost factors, estimates of mein- 
tenance-of-way costs, rehabilitation costs and labor 
impacts, and financial analyses were used in this study. 














J. COORDINATED OPERATIONS OVER THE GRAIN ROUTE 
WOULD BENEFIT THE RAILROADS STUDIED 





















The analysis of the coordinated operations of the 
Milwaukee Road and the Chicago and North Western indicated 
that benefits would accrue to both companies, as well as 
to the entity moving Rock Island traffic. 



















(1) Operating Statistics and Tonnage Figures Changed 
in the Coordinated Cases 





















The use of the Grain Route in the coordinated 
cases resulted in modest reductions (ranging from 
almost nil to less than 3 percent) in the system 
train miles, locomotive unit miles, car miles, and 
gross ton miles. Car hours in trains for both the 
Milwaukee Road and the Chicago and North Western 
would be reduced from 3 to 5 percent. Exhibit 2 
presents the simulation comparisons 




















Analysis showed that changes in the number of cars 
handled at various Milwaukee Road and Chicago and North 
Western yards would result from coordinated operations. 
Use of the Grain Route would allow both carriers to re- 
arrange switching done at various locations and would 
result in some improvements in handling with attendent 
reductions in the number of yard crews. 










Major tonnage and train increases on segments of 

the Grain Route, with corresponding decreases on the 

« alternate lines, were also found through analysis of 
the statistics. 









(2) Annual Savings as a Result of the Coordinated 
Operations Were Estimated 




















Annual savings in 1980 dollars for the Milwaukee 
Road and the Chicago and North Western are estimated 





at $12.3 million with the new yard at Nevada, Iowa. 
Without the yard, total annual savings are estimated 
at $4.6 million. | 












EXHIBIT 2 








Simulation Statistics Comparisons 





Substantial annual savings would accrue to the 
Milwaukee Road in both of the coordinated cases from 
use of the Grain Route--$4 million without the new 
yard and $4.2 million with the new yard. Without the 
new yard, the Chicago and North Western would realize 
over six hundred thousand dollars in savings from the 
use of the Grain Route. These savings would increase 
to $8.1 million if the new yard were available for 
use because the switching capabilities of this yard 
would allow the Chicago and North Western to concen- 
trate more of its traffic flows on the Grain Rcute. 













ፄ 5 + Car Hours 1 M 
Train Miles (Decrease) Loco Unit Miles (Decrease) Car Miles (Decrease) (In Trains) (Decrease) Gross Ton Miles (Decrease) 




































MILWAUKEE ROAD 














Base 26,874 77,281 2,067,620 90,191 139,766,266 
Coordinated 76,558 76,014 2,008,608 87,380 135,993,295 
Daily Decrease 316 (1.11) 1,167 (1.51) 59,012 (2.85) ^" 2,811 (3.12) 3,772,971 (2.70) 
Annual Factor x 365 x 365 x 300 x 300 x 300 


Annual Decrease 115, 340 425,955 17,703,600 843,300 1,131,891,300 





























































CHICAGO AND NOKTH WESTERN 









Base 29,873 83, 322 2,865,901 125,864 189, 866, 804 
Coordinated 29,653 82,226 2,863,455 . 121,419 189, 274,006 
Daily Decrease 220 ( .74) 1,096 (1.32) 3,446 "m 4,445 (3.53) 592,798 ( . 33) 
Annual Factor x 365 x 365 x 300 x 300 x 300 
Annual Decrease 80, 300 400,040 1,033, 800 1,333,500 177,839 , 400 




















(3) Rehabilitation Will Be Required 






































The train performance simulation and other anal- 
yses indicated that 40 mph would be the desired maxi- 
mum speed. To ensure a safe and efficient coordinated 
operation of the Grain Route at this speed, rehabili- 
tation of track, bridges and signals would be required. 
The Chicago and North Western and Milwaukee Road routes 
would require additional signalling (if they were 
chosen as the Grain Route) to handle the traffic. The 
gross rehabilitation costs, including sianal irstalla- 
tion for the three lines, would be: 











Base 29,873 83,322 2,866,991 125, 864 189, 866, 804 
Coordinated * 29,591 82,350 2,845,328 121,419 187, 749,022 a 
Daily Decrease 282 ( .94) 972 (1.17) 21,573 ( . 75) — 6,687 (5.31) 2,117,782 (1.12) 
Annual Factor l x 365 x 365 x 300 x 300 x 300 


Annual Decrease 102,930 354, 780 6,471,900 2, 006,100 1635, 334,600 


































































* Coordinated use of Grain Route with new yard located at Nevada, Iowa. 














Grain Route, St. Paul-Kansas City $ 53,640,000 






Chicago and North Western, St. Paul- 
Kansas City 124,118,000 








Milwaukee Road, Mason City- 
Kansas City 148,590,000 

















Since the Rock Island route is entirely signalled, the 
rehabilitation costs for the Grain Poute were significantly 
lower than on the alternate routes. These cost figures 
Suggest that rehabilitation of the Grain Route would be 

the preferred option. 
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(4) Operating Savings From Rehabilitation of the 
Grain Route Could Generate a 16 Percent Internal 
Rate of Return on Investment 





















The internal rate of return on investment looks at 
the financial benefits of the project and determines 
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Comparison of Alternate Routes 
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count rate would be needed to make the present 
the future stream of benefits equal the capital 
jilitation expenditures needed for the project. 
cost of capital is less than the internai rate 
1, the project is more likely to be financially 
11. 


bit 3 summarizes the internal rate of return 
rain Route project by itself (15.8 percent 
int dollars) and the internal rate of return 
‘combined Grain Route and new yard investments 
“cent in constant dollars). 


se constant dollar internal rates of return 
.jnificantly more attractive when the expected 
. inflation is taken into account, as can be 
xhibit 3. 


itial Investments of Other Railroads Shouid 
nsidered in Deciding Whether to Rehabilitate 
27 ርነ in Rou te 











Grain Route project should not be evaluated 
| the financial returns which it generates. 


jjlitation and capital expenditures which 
roided by the Chicago and North Western and 
ukee Road, if they use the Grain Route 

SO be considered. Exhibit 4 presents 

f the return on investment including avoidable 


alternative to the Grain Route which would 

he least investment would be rehabilitating, 

ignalling, the Miiwaukee Road and Chicago 

, Western routes. If this were done, traffic 

er the former Rock Island route could be 

n these other routes. The capital costs 

d with rehabilitating both lines are included 
t 4 as opportunity cost savings. : 


tantial Fuel Oil Savings Will Result 





dinated operation of trains over the Grain 
] result in a savings of 3 to 4 million 
f fuel oil per year. 



























EXHIBIT 3 


Internal Rate of Return on 


Grain Route Investment 








Coordinated Coordinated 
Without With 
New Yard New Yard 





Annual Savings Before Amortization of 
Rehabilitation and Capital 
Costs (1980 Dollars) ($000) 


Net Investment 





Constant 1980 Dollars: 





(1980 Dollars) (S000) 
























Payback Period 


Internal Rate of Return 
(assuming project life of 30 years) 


Inflated Dollars: 





Payback Period 















a 


Internal Rate of Return 
(assuming project life of 30 years) 





6.7 years 





$ 7,123.7 $ 14,880.6* 


44,529.90 116,984.0 












6.3 years 7.9 years* 


15.8% 12. 35” 


8.2 years* 


* 


29$ 248 


*These measures of the project's benefits assume that the only savings 


stemming from the new yard are realized in the movements over the Grain 


Route studied in this analysis. 


Additional benefits may be realized 


by the Chicago and North Western Railway (or other railroads) from other 
traffic movements which could make the investment in the new yard more 


attractive. 





Note: For purposes of 


work was assumed 


realized in 


1983 with 100 percent realized thereafter. 


1984. 
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(7) Impact on Employment Levels Was Estimated 


























Analysis showed that long-term operation of the 
Grain Route could change the number of employees 
required. Road and yard crews, locomotive maintenance, 
and maintenance-of-way employees were considered. 
Employee changes ranged from a reduction of 74 for the 
the coordinated case with the new yard to an increase 
of 22 for the coordinated case without the new yard. 











EXHIBIT 4 
















Internal Rates of Return on 
Investment Including 
Opportunity Cost Savings 
(1980 Dollars) ($000) 




































(8) Other Benefits of the Grain Route Project 
' Will Result 



























Coordinated Coordinatec 
Without With 
New Yard New Yard 


Other opportunities for savings would result 

` from the use of the Grain Route. If through traffic 
were rerouted over the Grain Route, some Chic’ yo 
and North Western lines could possibly be abandoned, 
releasing substantial amounts of track material for 
reuse, as well as land for sale. The scrap value 
resulting was not, of course, included in the annual 
savings, but was considered in calculating the return 
on investment. 





















Investment in new yard, rehabilitation and 


signals net of salvage proceeds $44,529 $116,984 





































Annual savings excluding rehabilitation costs 
on Grain Route and capital costs on 
new yard 7,124 14,881* 

























Savings of car time for Rock Island traffic will 
also be possible because of the higher running speeds 
on the rehabilitated line. Locomotive requirements 
and fuel costs should also be reduced as a result of 
the higher running speeds. The savings in car days 
were not assigned to either Milwaukee or Chicago and 
North Western annual savings but were included in the 
return on investment analysis. 






















Rehabilitation cost savings of other 
railroads assuming rehabilitation of 
both railroads without signal improve- 
ments (amortized over 30 years at 2$ 
financing) 5,338 5,338 













Total annual savings 12,462 20,219 

























Internal Rates of Return on Investment** 
- Without opportunity cost savings 15.8% 12.3%* 
- With rehabilitation opportunity cost 

savings of both railroads but not 

Signal improvements 28.0% 17.1%* 


Since the speed and reliability of service will 
improve from use of the rehabilitated Grain Route, 
it may be possible for the railroads to attract more 
business from other modes of transport. Increased 
volumes of traffic would reduce the unit cost of all 
traffic using the line. 












































Finally, use of the Grain Route will preserve 
existing railroad competition in the area and will 
enhance opportunities for new railroad competition 
if other carriers are allowed to use the rehabilitated 
route. 






















* Assumes all savings from the new yard are realized from Grain Route 
traffic movements studied. If the new yard produces savings for other 
traffic movements, the savings could be substantially greater. 









calculating inflated rates of return, rehabilitation 


to be done in 1982 and 1983,while salvage proceeds would be 
One-third of the annual operating savings would be realized in 


done in the 1982 to 1994 period while the addi 


yard would be realized in 1985. 
the new yard would be realized in 1984 with 10 


The yard project was assumed to be 
tional salvage proceeds from the 
One-third of the additional annual savinas from 


O percent realized thereafter. 


















Capital costs amortized over 30 years at two percent interest. 










(9) Additional Revenues Are Available to the 
Handling Former Rock Island Traffic | 








Based on simulation results, 567 million 
were generated by Rock Island traffic moving 
Route in 1978. It is assumed that one of the 
utilizing the Grain Route will handle this tr 
lower cost levels compared to the Rock Island 
the potential savings in car and loccmotive t 
ing from shorter running times over the rehab 
Grain Route. ፲፻ either the Chicago and North 
the Milwaukee Road integrate this traffic wit 
traffic, even greater economies will be possi 
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INTRODUCTION 





I. INTRODUCTION 





THIS REPORT .XAMINES THE FEASIBILITY OF A 
COORDINATED RAIL TRANSPORTATION SYSTEM FOR GRAIN 








This report has been prepared for the Federal Railroad 
Administration by Booz, Allen & Hamilton Inc. with tne 
assista ce of Thomas K. Dyer, Inc. It addresses the feasi- 
bility ot ‘vesting Federal funds under Title V or the 4R Act 
in rehabilitation of the former Chicago, Rock Island and 
Pacific Railroad's St. Paul-Kansas City main line and 
associated facilities. Upon application, this funding might be 
used to provide an efficient route for the movement of grain 
and other traffic from the southern Minnesota and Iowa area to 
the Kansas City Gateway. This line of railroad will be 
referred to in this report as the "Grain Route," and consists 
of certain Rock Island properties and trackage rights arrange- 
ments which provide a through route from South St. Paul, 
Minnesota to Kansas City, Missouri. 


Segments of the Grain Rcute 








Segment Miles Ownership 
S. St. Paul-Rosemount 13 Rock Island 
Rosemount-Comus 26 Milwaukee Road 
Comu s- Northwood 79 Rock Island 
Northwood-Clear Lake Jct. 21 Chicago and North Western 


Clear Lake Jct.-Polo 286 Rock Island 
Polo-Air Line Jct. Rock Island/Milwaukee 
(Kansas City) 42 Joint Ownership 
458 TOTAL 








As indicated in the table above, several segments of the 
Grain Route are owned by the Milwaukee Road or the Chicago and 
North Western, and were used by the Rock Island under operating 


rights agreements. Some of these agreements are presently the 
Subject of litigation. 


(1) Route Selection 





A number of alternate routes exist for movement of 


traffic between St. Paul, Mason City and Kansas City. 
Exhibit I-l presents lines of the Rock Island, Milwaukee 
Road and Chicago and North Western Railway that were 


examined in this study. 
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MINNESOTA 





EXHIBIT I-1 


The Grain Route 
and Alternate Routes 





MAJOR GRAIN FLOWS 
FROM NORTHWESTERN ^ 7 
IOWA N 


IDWA FALLS 


NEVADA 


MAJOR GRAIN FLOWS — .... .... E DES MOINES 
FROM WESTERN 
IOWA 








MISSOURI 


KANSAS CITY 


ILLINOIS 


One of the most important reaso j 
former Rock Island 1105 Pron St. Nel D INFORM. 
the Grain Route was its geographic location, passing 
pub in the heart of the grain producing areas of southern 
innesota and northern Iowa. Connections exist with other 
railroad lines which will allow the Rock Island route to 


serve as a heavy grain route, moving grain fro j 
m prod 
areas to markets via the Kansas City Gateway. j ማማ 


The former Rock Island line was 
Grain Route for a number of SECA Ê IS DI 
maintenance reasens. AS can be seen from Exhibit I-2 
this line is the shortest of the alternate routes and has 
tne most favorable gradients for southward movement, which 
15 the direction in which most loaded cars move. Both the 
total rise and fall and the total curvature of the line 
are more favorable. In addition, the Rock Island line is 
laid with reasonably good rail in most places even though 


the gener iti en ti 
اعت‎ eral condition of the track and other facilities is 


The cost estimates for rehabilitati i 
۱ ! lon of the variou 
e were also a factor in the selection of the Grain j 
Route. stimates (see Chapter IV) 
speeds the Rock Island 


| As the Rock Island route is signalled for its entire 
distance, the cost estimates showed that the Rock Island 
route was clearly superior from a Signalling Standpoint 
The alternate Milwaukee Road route is signalled for only 
30 percent of the distance, while the Chicago and North 
Western route via Mason City and Marshalltown is Signalled 
for 25 percent of the distance, The costs to rehabilitate 


Or install comparable signal systems on th 
. . “6 ese 
routes will be discussed in Chapter IV. — 


(2) Maximum Speed Requirements 





An analysis was made to determine th 1 

| | e appropriate 
maximum speed for which the Grain Route should be 
rehabilitated. Forty mph was selected as the most 
desireble speed, for a number of reasons: 


6 AS indicated in Exhibit I-3, an increase from the 


40 mph maximum to 50 or 60 mph increased fuel 
consumption substantially, while decreases in 
running time were minimai. The unrehabilitated 


Coordinated Case with New Yard--Operations of the 
Chicago and North Western were simulated assuming 





Miles" 


St. Paul ፦ Kaisas City 





RI via Mason City-Des Moines- 
Allerton 


CNW via Oelwein-Des Moines 
CNW via Mason City- 
Marshalitown-Des Moines 


Mason City - Kansas City 





RI via Des Moines-Allerton 


CNW via Marshalltown- 
Des Moines 


MILW via Marquette-Sabula 


* Comparative mileages from Train Performance Calculator runs using 


Maximum 
Southbound 
Gradient $ 





EXHIBIT I-2 


Comparison of Alternate Routes 


Total Rise Total Maximum 
and Fall Curvature Curvature 
(Feet) (Degrees) (Degrees) 











yard to yard mileages. 





BEST DOCUMENT AV AILABLE 


Total Trip Time 


Difference in 
Trip Time 


Difference in 
Fuel Consumption 


Rehabilitation Cost 
Estimate (Millions) 


40 mph 
Maximum 


EXHIBIT I-3 


Effect of Maximum Speed Limit on 
Fuel Consumption and Running Time 


St. Paul-Kansas City via Grain Route 
Round Trip for Typical Unit Train 


50 mph 
Maximum 








33! 03" 


Base 


29'41" 


-3'22" 


+460 gal. 


$71.7 


60 mph 
Maximum 





29'18" 


-3'45" 


+580 gal. 


$71.7 


Unrehabilitated 
Line With Temporary 
Speed Restrictions 





57' 24" 


+24'21" 


+877 gal. 


line required operation at speeds that increased 
both running times and fuel usage substantially 
over the 40 mph speed. Fuel usage increased 
because of the increased acceleration and 
deceleration required by the uneven speeds on the 
unrehabilitated line. 


Gross rehabilitation estimates for FRA Class 4 
track standards (50 or 60 mph operation) exceeded 
estimates for Class 3 track standards (40 mph 
operation) by more than $18 million*. 


Normalized maintenance costs were somewhat lower 
at the 40 mph maximum speed. 


Maximum speeds of less than 40 mph were not considered 
because such speeds would have adverse effects on the 
capacity of the line to handle traffic volumes antici- 
pated, and would introduce a factor of unreliability into 
the operation because of the increase in instances of crews 
being relieved in compliance with the hours of service 
law. Speeds slower than 40 mph might also affect the 
marketability of the service. ۱ 


2. COORDINATED OPERATION IS ENCOURAGED 





The Federal Railroad Administration has encouraged rail- 
roads to coordinate the use of their facilities in order to 
minimize plant rehabilitation, maintenance requirements and 
operational costs. Under Section 505 of the Railroad Revitali- 
zation and Regulatory Reform Act of 1976, the Federal Railroad 
Administration is authorized to provide funds for track reha- 
bilitation projects, particularly those that would allow a 
reduction in excess facilities through coordination of opera- 
tions on a rehabilitated line. 


Prior to termination of its operations, the Chicago, Rock 
Island and Pacific Railroad Company had pending before the FRA 
a number of applications for funding of track projects, in- 
cluding the rehabilitation of parts of the Rock Island's line 
from St. Paul to Kansas City. This line of railroad passes 
through southern Minnesota and northern Iowa, one of the most 
productive agricultural areas in the world. The grains 
produced in this area are primarily corn and soybeans. Much of 
this grain moves to the export market by rail via Gulf Coast 
ports or by rail to the Mississippi River for transloading. In 
1978, the state of Iowa originated rail shipments of more than 
12 million tons of farm products. The Rock Island alone moved 
more than 3 million tons from Iowa and most of this passed over 
the St. Paul-Kansas City line or some portion of it. 





* 1980 Dollars 


Investment of Federal funds in the Grain Route will 
further the stated goal of FRA to encourage coordination 
projects that would concentrate traffic on fewer lines of 
railroad and allow elimination of redundant facilities. Some 
Federal funds have already been invested in the former Rock 
Island lines while they are being operated by the Chicago and 
North Western Transportation Company under temporary 
authority. See Chapter III, Section 10. 


j. STUDY OBJECTIVES ARE DIRECTED AT THE OPERATICNAL 
FEASIBILITY AND COST BENEFITS OF THE GRAIN ROUTE 











۱ The overall objective of this Federal Railroad Administra- 
tion study was to determine the operational changes for rail- 


roads operating in the southern Minnesota/Iowa area which would 
result from the availability of the rehabilitated Grain Route. 
More specifically, the goals were: 


Determine the potential savings of coordinated 
operation by several railroads over the Grain Route 


Determine the pattern of operations that would be 
likely if this route were available 


Determine the fuel use impact of routing traffic via 
the Grain Route rather than via alternate routes 


Examine the physical characteristics of the Grain 
Route and the alternate routes available, and survey 
the current condition of these routes 


Develop normalized maintenance and rehabilitation 
costs, and an estimate of the time required to 
rehabilitate the Grain Route 


Calculate the internal rate of return on the 
investment required for the project 


Identify labor impacts of the coordinated operation 


Analyze the impact of the coordinated operation on 
rail competition in the area 


Identify lines and other faciiities that would become 


redundant for through traffic as a result of shifting 
traffic to the Grain Route. 


The present study does not address the issues of the 
Ownership or financing of the Grain Route lines. Several 
arrangements are possible for ownership and management of the 





railroad lines in question, as well as for financing the pui 
chase of the properties from the Rock Island estate and the 
rehabilitation expenses. We have limited this study to an 
assessment of the operational and cost benefits to the 
individual railroads of concentrating traffic on one well- 
maintained, relatively fast line. In addition, a car-mile ር 
has been developed for use in estimating joint facility chai 
that would be assessed to tne carriers for using the Grain 
Route line. 


4. SEVERAL RAILROADS COOPERATED IN THIS STUDY 





The study was carried out by employees of Booz, Allen f 
Hamilton Inc. and Thomas K. Dyer, Inc. under the directionc 
Federal Railroad Administration staff members. እ number of 
railroads cooperated in this study by making available traff 
operating and maintenance data required for the operations 
simulations and engineering aspects of this study. These 
railroads were: 


A Chicago, Rock Island and Pacific Railroad Company 


፡ Chicago, Milwaukee, St. Paul and Pacific Railroad 
Company 
. Chicago and North Western Transportation Company. 


In addition, the Chicago and North Western made its 
operating officers available to aid in the inspection of fo: 
Rock Island lines that it is presently operating under tem- 
porary authority. 


Burlington Northern, Inc. has expressed an interest in 
using the Grain Route, and made some traffic data available 
FRA. Unfortunately, this data was received too late to be 
included in the detailed simulations and costing methodology 
used in the present study. እ separate manual analysis was 
performed, however, to determine if Burlington Northern coul 
make use of the Grain Route, and some preliminary conclusior 
were drawn from this analysis. See Chapter IV, Section 10. 


Illinois Central Gulf Railroad, the other major carrier 
operating in the Grain Route area, provided FRA with Iowa 
traffic data. This company, however, expressed no interest 
the Grain Route, and indicated that they would continue to u 
thei* own lines in Iowa and their own route to the Gulf port 
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II. BACKGROUND 





l. MANY OF THE RAILROAD PROBLEMS IN THE AREA ARE ROOTED IN 
THE HISTORY OF RAILROAD DEVELOPMENT IN THE MIDWEST 








To understand the current railroad situation in the 
Midwest, it is necessary to understand some of the history of 
the railroads involved and their impact on the economic 
development of the region. Many of today's railroad problems 
have their roots in the railroad construction boom of the late 
nineteenth century, and ninety years of regulation have frozen 
in place many of these problems. Although the railroad system 
built in the 1890s was the original economic framework upon 
which the region developed, the more recent development of 
rural and intercity highways in the region, coupled with the 
technological development of automobiles, trucks, buses and 
airplanes, made much of this railroad system obsolete. 


It is difficult today to realize the rapid rate of rail- 
road construction in the 1880s, especially considering the 
crude construction methods used at that time. While Federal 
funds were often used and government lands were given to the 
builders as incentives, the railroad construction boom was 
largely financed by private capital. The potential for vast 
profits motivated land speculators, railroad builders, and 
stock market manipulators to put together the money required to 
build the thousands of miles of track that were laid during 
that period. These profits often accrued to investors who were 
not directly involved in railroad building. For instance, 
farmland located far from a railroad was of little value. The 
construction of a railroad into an area provided a short-term 
spur to the economy during construction, followed by skyrocket- 
ing property and crop values as the newly accessible areas 
expanded. Recognizing this, the land speculators, of course, 
sought railroads, encouraging construction and sometimes even 
funding it. The railroad builders similarly sought opportu- 
nities in areas with the greatest agricultural promise. The 
technological superiority of rail transport, when compared with 
the rough trails that the railroads replaced, assured wide 
profit margins for the railroads. The railroad had a natural 
monopoly wherever it went, unless, of course, another railroad 
served the same point. The mere threat of another railroad 
being constructed into a lucrative market could transform a 
charter, a set of plans, a right-of-way, and a few ‘ons of rail 
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into a valuable property, and, in fact, whole railroad systems 
were built with their initial primary purpose being to sell out 
to a ccmpetitor. These massive profit opportunities translated 
small i^vestments into major corporate combines in relatively 
few years.  Vast fortunes were created in one generation or 
less as railroads were constructed or combined into the world's 
first modern business enterprises. Following the construction 
phase, the margin between costs and revenues was so great that 
nearly all traffic made a contribution to profits. Financial 
speculators were naturally attracted to such a situation and 
often became overextended.  Bankruptcies frequently followed, 
cleaning out much of the construction debt and leaving profit- 
able railroads behind. 


The railroad builders of the nineteenth century recognized 
that the products of one area compete with like products from 
areas served by other railroads. This recognition led to the 
construction of lines into the territory of other railroads, 
and to rate cutting to encourage agricultural and industrial 
development in areas served by a particular railroad. In such 
a monopolistic environment, rates were cut to enlarge markets 
for products of local agriculture and industry. As long as the 
railroads had no real competition, higher rates on higher-velue 
products could cross-subsidize the lower rapes on local pro- 
ducts to encourage development. However, as the expansion of 
rail networks slowed and the industry stabilized somewhat, the 
railroads began to use their monopoly po to extract higher 
rates on "captive traffic." Eventually the Interstate Commerce 
Commission was formed to regulate railroad pricing. This 
tended to freeze the railroads' price structure into a monopoly 
orientation of "charging what the traffic could bear." 


The subsequent development of the highway infrastructure 
and the growth of trucking under the ICC's protective rate 
umbrella enabled motor carriers to compete for higher-rated 
traffic, leaving the lower-rated commodity traffic behind for 
the railroads. This problem became acute on many railroads, as 
the change in traffic mix and loss of traffic to trucks encour- 
aged deferral of maintenance to save cash. This problem was 
further compounded by the "balloon effect" of massive post 
World War II maintenance programs recycling thirty years or so 
later, placing even heavier demands on cash needs. The down- 
ward spiral became too great for several railroads in the late 
1970s. While railroads serving areas generating growing rail 
traffic prospered, those railroads serving areas of declining 
traffic or saddled with excessive branch lines struggled. 


THE SITUATION IN THE UPPER MIDWEST PARALLELED THE INDUSTRY 





PATTERN 


The railroad system in the Iowa and southern Minnesota 
area followed a similar development pattern to that described 
ab ;e. Railroad building was intensive in the late nineteenth 
Ceutury. At that time, road transport was primitive, and as a 
result many lines were built to serve local agricultural 
areas. Small grain elevators were built along these lines at 
intervals of from seven to ten miles, and local farmers hauled 
their products to these elevators for shipment. 


The rail network established in this area in the nine- 
teenth century is not well-suited to today's traffic require- 
ments. Despite extensive rail abandonments over the past fifty 
years and a recent trend toward concentration of agricultural 
loadings et large multiple-car grain handling facilities, the 
rail system in the upper Midwest still has more lines than can 
be supported by the available traffic. The low traffic 
densities on many lines in the area and the deteriorating 
condition of track and other facilities culminated in the 
recent bankruptcies of two major carriers operating in this 
area: 


Chicago, Milwaukee, St. Paul and Pacific Railroad 
Company 


° Chicago, Rock Island and Pacific Railroad Company. 


The Chicago, Milwaukee, St. Paul and Pacific Railroad 
Company filed for bankruptcy in December 1977. The railroad 
continued operations during reorganization proceedings and in 
March 1980 operations of the Milwaukee Road were drastically 
curtailed by abandonment of all operations outside of the 
"Milwaukee II" system. As a result of this plan, Milwaukee 
Road operations in the upper Midwest were reduced substan- 
tially. The main line to Omaha was abandoned, aithough 
operations were maintained to the Kansas City Gateway and on 
several important grain gathering lines in northern Iowa and 
southern Minnesota. | 


The Chicago, Rock Island and Pacific Railroad Company 
entered bankruptcy proceedings in March 1975. Operations 
continued during the reorganization. In August 1979, the Rock 
Island was struck by employees of the Brotherhood of Railway 
and Airline Clerks and the United Transportation Union. This 
strike severely limited Rock Island's operations, and the 
Interstate Commerce Commission ordered the Kansas City Terminal 
Railway to provide directed service over Rock Island's lines 


commencing in October 1979. እ reorganization plan filed by the 
Trustee in December 1979 was rejected by the Interstate 
Commerce Commission, and liquidation of the Rock Island was 
ordered by the bankruptcy court early in 1980. A number of 
Rock Island lines were operated by various parties after the 
liquidation pending final disposition of the property. Among 
these lines were the St. Paul-Kansas City main line and 
associated grain gathering branches. At the time of this 
writing, these lines are being operated by the Chicago and 
North Western Transportation Company. 










. Coordinated Case with New Yard--Operations of the 
Chicago and North Western were simulated assuming 
that the rehabilitated Grain Route line was 
available. In addition, the existence of a modern 
classification yard was assumed, located at Nevada, 
Iowa, where the Grain Route line intersects the 
Chicago and North Western's Chicago-Omaha main line. 
Blocking changes were made to take advantage of the 
new yard, and appropriate train reroutings were made. 





























of the railroad, by a major strike, and by the 
operation of parts of the railroad under directed 
service orders. 




































III. DATA, METHODOLOGY, AND ASSUMPTIONS 





፡ Although 1979 operating costs and statistics were 
available, 1978 data were used in order to match the 
1978 traffic and revenue data. 





This case was selected not to measure the overall benefits 
of the new yard at Nevada, but to measure the impact that this 
yard would have on the Grain Route operations. እ preliminary 
simulation of Milwaukee Road blocking was made to determine if 
that railroad's traffic could benefit from the use of the new 
yard. No substantial benefits appeared to be available, so 
this simulation effort was terminated. 














































This chapter describes the data and approaches used for 
analysis of operations over the various routes and the effect 
of changes in operations on the costs of the railroads involved. 


The use of 1978 traffic data was appropriate, even in view 
of the major structural changes that have occurred in the 
Midwest rail system since that time. Although the Rock Island 
Railroad is no longer operating, its traffic in the Grain Route 
area is still moving in basically similar patterns, and the 
reduced traffic volumes of 1979 have rebounded with the 
institution of more regular operation of former Rock Island 
lines in the area under study. 








Data used in this study were obtained primarily from the 
cooperating railroads, the Federal Railroad Administration and 
from published sources such as the Association of American 
Railroads and the Interstate Commerce Commission. In some 
cases, information developed in prior studies for FRA was 
utilized. The methodology described in the following sections 
outlines the techniques employed in this analysis. 





































III. DATA, METHODOLOGY, AND ASSUMPTIONS Rock Island operations were not simulated in the coor- 


dinated cases, since little or no change would occur in those 
operations under the coordination scenario. Even though the 
Rock Island Railroad no longer is in operation, it was assumed 
that, given the traffic levels involved, its successor would 
operate a similar service to that of the Rock Island and retain 
or regain Rock Island's 1978 traffic flows over the line. 











All operating and maintenance cost savings, as well as 
rehabilitation and capital cost requirements, have been stated 
in 1980 dollars. The AAR indexes of material prices and wage 
rates for Class I Railroads, dated October 3l, 1980, were used 
to inflate those costs, which were developed from the 1978 
records of the railroads involved in the study. The indexes 
used were as follows: 































l. SUMMARY OF THE ANALYTICAL PROCESS 




















To develop operating and maintenance cost savings for the 
railroads that could use the Grain Route, the 1978 operations 
of those railroads were simulated utilizing a network 


No attempt was made to merge the traffic data bases of the 
three railroads and simulate a fully merged operation, since a 
major assumption of this study was that each railroad would 





















simulation model. The operating statistics resulting from the retain its own traffic and customers. ò Labor 1.2020 
1978 operations (the base case) were compared with operating A Material, labor 1.2168 
statistics for the other cases simulated, and changes in these The computer simulation of operations is more fully ò Fuel 2.3159 











operating statistics were used to develop the operating and 
maintenance cost savings utilizing appropriate unit cost 
factors. 


discussed in Section 5 of this chapter. 













4. DATA GATHERING FOCUSED ON 1978 OPERATIONS 













3. THE YEAR 1978 WAS USED AS THE BASE PERIOD 





































The data gathering focused on 1978 operations of the Rock 
Island, the Milwaukee Road, and the Chicago and North Western. 






2. THREE ALTERNATE OPERATING PLANS WERE SIMULATED 





The year 1978 was selected as the base period for this 
study for a number of reasons: 











The following alternate operating plans were simulated: (1) Traffic and Revenue Data 






















































e The Federal Railroad Administration was in possession 
of full-year traffic and revenue data bases for the 
Rock Island, Milwaukee Road and Chicago and North 
Western. These data bases, which were obtained for 
other studies, had been edited, corrected and 
reformatted by FRA and their consultants. They 
contained the latest available information in the 
detailed format required for these studies. 





























፡ Base Case--1978 blocking and train operations of the 
Rock Island, Milwaukee Road and Chicago and North 
Western systems were simulated. This case was used 
as a basis for comparison of the various alternative 
operations that were simulated. 


Traffic data were based on full-year origin- 
destination traffic files from the three cooperating 
railroads containing details of traffic on which the 
revenues were settled in 1978. The "settlement files" are 
significantly more accurate than car movement records, and 
were readily available since they had been provided to FRA 
by the railroads for purposes other than this study. 











e Coordinated Case--Operations of the Milwaukee Road 
and the Chicago and North Western were simulated 
assuming that the rehabilitated Grain Route line was 
available for their use. Blocking plans were 
adjusted where appropriate, although care was taken 
not to exceed the switching capacity of existing 

yards, and certain trains were rerouted over Grain 

Route lines. 




















. The last year of "normal" Rock Island operations was 
1978. During 1979, the traffic of the Rock Island 
was severely impacted by the threat of the shutdown 


These data bases provided the best available repre- 
sentatation of the pattern of 1978 full system traffic 
flows for each railroad, and contained information on the 
following number of carloads: 









n Rock Island 715,301 
A Milwaukee Road 779,517 
A Chicago and North Western 1,360,928 
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Burlington North 
separately, as explai 
A number of traffic r 
were faulty, primaril 
priate corrections we 
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operations and made appropriate adjustments to bring this 
information into line with the 1978 traffic data being 
used in the study. 






(3) Operating Costs and Statistics 









The major sources of operating costs and statistics 
for the individual railroads were the following 1978 
reports: 








. The Annual Report (R-l), and the Report of 
Employees, Service and Compensation (Forms A and 
B) filed with the Interstate Commerce Commission 
























፡ The Annual Operating and Traffic Statistics 


(O.S. Series $220) issued by the Association of 
American Railroads. 















In addition, normalized maintenance and rehabilitation 
cost estimates for track and structures were obtained from 
Thomas K. Dyer, Inc., while the average covered hopper per 
diem and mileage rates for 1980 were obtained from the 
railroads involved. The valuation estimates for the Grain 
Route physical plant were obtained from the Federal 
Railroad Administration. The assumptions and methodology 
for the development of the relevant unit costs used in 
this study, excluding track and structures, are explained 
in Section 7 of this chapter. 














(4) Facilities Inspection 


















እ detailed inspection of the operating facilities of 
the Grain Route was made by the study team members who 


carried out the analytical work. Inspection activities 
included the following: 






























° Hi-rail trips over the Grain Route and a number 
of feeder lines to determine condition and 
capacity as well as to identify alternative 

traffic routes and available connections 









. A study of the physical layou: and condition of 
major yards and terminals 

















፡ Examination of facilities at important inter- 
changes with other railroads 









o Interviews with line operating personnel to 
determine how present operations are conducted 
and to identify operating prcblems and 
opportunities for changes. 


Separate inspections were made by the operating and 


engineering contractors, and each traveled with the appro- 


priate operating and engineering officers of the railroad 
being inspected. This procedure allowed each group to 


concentrate on the aspect of the study for which they were 


responsible. 


The engineering contractors inspected the following 
lines: 


፡ Rock Island -- St. Paul to Kansas City 


፡ Chicago and North Western -- St. Paul to Kansas 
City via Mason City and Des Moines 


፡ Milwaukee Road -- Mason City to Polo via Sabula. 


The Milwaukee Road line from St. Paul to Mason City 
was not inspected, as the portion from Mason City to 
Austin has been embargoed since March 1980. Rehabilita- 
tion estimates were prepared from track chart and signal 


line plan information and the 1979 track condition reports 
of the Milwaukee Road. 


The Chicago and North Western line from St. Paul to 
Marshalltown via Oelwein was not inspected, as the rail- 
road petitioned for abandonment in December 1980 from 
Randolph, Minnesota, to Oelwein, Iowa (143.5 miles). 
Train performance simulation runs were made over this line 
for comparison with other alternatives. 


5. OPERATIONS WERE SIMULATED WITH A NETWORK SIMULATION MODEL 





The Booz, Allen network simulation model was used in this 
study to provide an efficient and accurate means of analyzing 
operations of the railroads involved in this study. Base case 
operations could be compared with coordinated operations envi- 
sioned with the use of the Grain Route line. 


This simulation model is based on a model originally 
developed by the Urited States Railway Association for use in 
preparing the Final System Plan for Conrail. 


(1) Development of the Network Simulation Model 





Prior to the development of computer-based network 
simulation models, most railroad blocking and scheduling 


policies had evolved in response to customer demands and 
efforts by operating personnel to improve the flor: of 
































specific traffic movements. These plans were often 
developed with incomplete origin-destination information, 
and as a result many traffic flows did not receive optimum 


handling. Improvements in one flow were offset by less 
expeditious handling of other flows. 



































In preparing Conrail's Final System Plan, The United 
States Railway Association faced the task of analyzing 
within a limited time frame traffic flows over an ex- 
tremely complex system, including analysis of various 
alternative systems. It quickly became apparent that USRA 
could not perform the massive manual effort that would be 
required to develop the detailed operating plans that its 
studies required. To provide a tool for this analysis, 
USRA contracted with Stanford Research Institute to 
develop a network analyses model which could be used in an 
iterative fashion to handle a wide variety of cases. The 
SRI model has since been expanded and improved under spon- 


sorship of Booz, Allen & Hamilton and Consolidated Rail 
Corporation. 



























































(2) Concept of the Network Simulation Model 










































Although the network simulation model is realistic, 
it does not make decisions or optimize. It essentially 
acts as an accounting machine to record the blocking and 
movement decisions made by the experienced operating 
personnel using the model, and allows comparisons to be 
made of the resulting operating statistics. The basic 
hypothesis in the use of the model is that the operating 
plan which minimizes the handling of cars provides the 
best service and will generally tend to reduce costs. 





























Since the network model is an iterative tool to test 
operating patterns rather than an optimizing model, each 
case should be processed with well defined assumptions for 
service patterns and operating philosophy. This will 
ensure that comparisons between the cases are valid. 


















The network model does not have any built-in capacity 
constraints in yard or line loadings. Such constraints 
were purposely omitted to permit the analyst to make a 


detailed examination of link and node loadings after each 
run. 





























In those cases where yard or line capacities appeared 
to be taxed, loadings were rearranged to conform with the 
practical limits of the facilities. The model provided a 
detailed description of the loading on each node (yard) 
and link (main line), the number of classifications being 


made at each yard, and other statistics required to make a 
preliminary capacity finding. 

















(3) The Network Model Output 





The output of the network model includes many 
statistics useful in analyzing traffic flows, identifying 
opportunities for improvement, and comparing the results 
of different operating plans. These outputs include: 


` A list of blocks made at each node and the 
destination of each block 


n The number of blocks made at each node 


o Total system flow handlings and the number of 
cars receiving one, two, three, four, five or 
more handlings during their journey across the 


railroad 

: Number of originating, terminating, local and 
transit cars handled at each node 

. Number of passed b'ock handlings 

e Total train miles, train hours, and gross ton 
miles 

b Total locomotive unit miles and unit hours 

; Loading and tonnage of each train over each link 


> Total loadings over each link in the network 


፡ Details of individual flow handlings 

e A matrix of origin-destination flows showing 
cumulacive traffic in each transit yard on the 
system. 


(4) Use of the Network Simulation Model in Analyzing 
Operations 








Availability of the network simulation model made it 
feasible to simulate the system operations of the various 
cooperating railroads in detail, and to measure the 
effects of changes in operations. The principal steps 


involved in setting up and using the model are discussed 
below. 


l. Network Design 





The networks used in the present study were 
adapted from networks used previously in FRA studies 
or in studies performed for the Milwaukee Road. The 
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appropriate networks were modified to include the 
Grain Route lines in the network for each of the 
cooperating railroads, as well as appropriate con- 
nections between the railroads. 


To design a nodal network for each of the 
railroads being analyzed, all of the traffic "gath- 
ering points" on the particular road were identified 
through extensive analysis of local pickup and 
delivery operations and discussions with operating 
officials. እ gathering point is the yard or siding 
which is either the final point where a car is 
handled prior to delivery to a customer or inter- 
change, or the initial location where a car 35 
switched upon receipt from a customer or interchange. 
A gathering point may encompass many Stations along 
many miles of railroad, or may include only one 
industrial area, one interchange point with a 
connecting railroad, or a unit-train origin or 
destination. 


The use of gathering points enabled the large 
number of individual stations and interchanges on 
each railroad to be condensed into a nodal network of 
manageable size. Because full system networks were 
available for each of the railroads, full system 
simulations were utilized. Of course, only those 
blocking and train operations patterns that would 
have been affected by use of the Grain Route lines 
were altered in the various simulations. 


After the nodal networks were established for 
each system, it was necessary to determine how the 
nodes were connected. Links were therefore 
established between the nodes, and a mileage and 
average running time was determined for each link. 
Running times from the base cases were those that 
would be possible under exiscing conditions, and 
those used in the coordinated cases were those that 
would pe possible with the Grain Route lines 
rehabilitated to higher speeds. The rehabilitated 
running times for links on the Grain Route were 
compared to the results of Train Performance 
Calculator runs to ensure their accuracy. 


Many of the links were strung together into 
"standard routes" for ease of entry into the com- 
puter. Simulation network maps were then prepared 
for each system. 
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Blocking strategies for the coordinated cases 
were derived from the base system blocking plans 
through an iterative process. Blocking changes were 
made to take advantage of new routes made available 
via the Grain Route. 

































Appropriate routing changes were made to move the 
blocks created in the blocking simulation and to make 
best use of the Grain Route lines. The frequency of 
unit train operations was developed according to 
traffic volumes, and was patterned after unit train 
operations in the base simulations. 


The 1978 traffic data for each railroad were 
recast in the format of the nodal networks by adding 
the appropriate node for the individual station or 
interchange at either end of each car movement. 
Additional refinements followed to ensure that the 
origin-destination traffic data accurately reflected 
actual operation of the railroad being simulated. 
These adjustments included: 































To ensure that each yard had the capacity to 
handle the traffic envisioned in each case, a review 
was made of yard loadings and the number of blocks 
required of each yard after each run of the model. 

If loading at any yard increased beyond a realistic 
level in relation to yard capacity, the blocking 
strategy was changed to reduce the loading. Based on 
1978 operating patterns of the railroads involved, no 
increase in yard or terminal capacity was judged 
necessary, and no provision was made in the rehabil- 
itation estimates for yard rehabilitation. 








The initial assessment of main line capacity was 
handled in a manner similar to the assessment of yard 
capacity. After each iteration a review was made of 
the total gross ton-miles and number of trains 
traveling over each link in the Grain Route. In the 
cases where substantial increases in tonnage were 
proposed, the physical characteristics of the lines 
were analyzed to ensure adequate capacity. Based on 
1978 operating patterns of the railroads involved and 
the 40 mph maximum track speeds assumed, no increase 
in main line capacity was judged necessary to handle 
the traffic proposed to operate over the Grain Route 
with a coordinated operation. For this reason no 
provision was made in the rehabilitation estimates 
for sidings or other improvements that would increase 
the capacity of the Grain Route lines. 













° Sub-blocking of interchange traffic to 
accurately represent the blocks being made 
for connecting carriers. 

























" Identification and separation of unit-train 
traffic from the rest of the traffic base 
where appropriate.  Unit-train traffic was 
routed to and from separate unit-train 
nodes. 




























Where the number of handlings at a yard changed 
in the coordinated cases, yard crew assignments were 
adjusted, taking into account the industrial 
switching requirements and the base yard crew 
schedules in effect. 



















e Separation of high-volume piggyback and 
container flows into separate TOFC nodes 
for special handling. 
















3. Train Operations Simulation 






















To ensure that the plans developed would be 
realistic, a “design day" was established to 
represent one three-hundredth of the annualized 
traffic data base. The design day volumes utilized 
in the blocking and train operations simulations were 
intended to replicate yard and train loadings on a 
fairly heavy day, ond thus stress the capacity of 
facilities more than would be the case if average day 
volumes were used. The simulation output was later 
adjusted to an annual base. 







Utilizing the railroad's freight train manuals ^" SRAIN PERFORMANCE CALCULATOR RUNS WERE MADE 


or schedules, 1978 levels of train service were estab- 
lished for the base simulations. Details of the 
operation of each train were entered into the com- 
puter, including: 




























Thomas K. Dyer, Inc. used a Train Performance Calculator 
to simulate the running time and fuel consumption of typical 
trains over various routes between St. Paul or Mason City and 


Kansas City, at differing maximum speeds. The types of trains 
used include: 














Train route 


















e Southbound loaded 75-car train, 10,000 trailing gross 
tons, 3 units, 9,000 HP 


o Frequency 




































The use of "design day" volumes rather than 
average volumes ensured that the effect of the 
cyclical nature of traffic flows would be reflected 
in the simulated operaticns. Train frequencies were 
also patterned after actual operations to reflect the 
cyclical patterns of traffic. 


> Locomotive requirements ۱ 
e Northbound empty 75-car train, 2,500 trailing gross 
tons, 3 units, 9,000 HP. 







. Blocks carried by each train 











The maximum speeds used in the Train Performance Calculator 
runs were 40, 50 and 60 mph. In addition, runs were made for 
the Grain Route lines only at line speeds with temporary speed 
restrictions in effect in mid-1980. 


Pickups and setouts 
















Schedule 





















6. Blocking Simulation 








, Handling instructions for passed blocks and 
blocks moved on more than one train. 















These Train Performance Calculator runs took into account 
such factors as line gradient, curvature, required crew 
changes, and delays for meeting other trains. 


Blocking is the result of the classification or 
Sorting process carried out in classification yards. 
Blocks are groups of cars that will generally run 
together to their common destination or another 
classification yard, where the sorting process is 
repeated. Blocking instructions and train operations 
manuals for each railroad were utilized to prepare 
blocking instructions for each node for the base 
cases, which were then put into the computer. 






The train operations simulations for the base 
systems were the starting point for developing train 
operating patterns for the coordinated simulations. 







The Train Performance Calculator runs were used to 
determine the most appropriate maximum speed for which track 
should be rehabilitated. After comparing fuel consumption and 
running times over the Grain Route, 40 mph was selected as 
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the maximum speed for the Grain Route lines. The runs were 
also used to verify the fuel savings estimates produced on a 
gross-ton mileage basis. Fuel consumption figures for the 
operation of typical trains were compared with fuel savings 
estimates produced on a gross-ton mileage basis, and were found 
to be similar. 


By using the running times from the appropriate Train Per- 
formance Calculator runs, network simulation model link running 
times were prepared for the Grain Route lines after rehabili- 
tation. 


te TRANSPORTATION AND EQUIPMENT UNIT COST FACTORS WERE 
DEVELOPED 








This section describes the assumptions and methodologies 
used to develop unit cost factors for those major transpor- 
tation and equipment activities directly impacted by the 
changes in the operations simulated. Unit cost factors were 
developed for the Milwaukee Road and the Chicago and North 
Western, whose operations were assumed to change in the 
coordinated case. These unit cost factors were subsequently 
used to estimate the potential transportation and equipment 
cost savings realizable by each of the two railroads through 
coordinated operation over the Grain Route. As indicated 
above, it was assumed that Rock Island traffic would be 
operated in basically the same pattern as in the base case, so 
no unit cost factors were required. 


All of the unit cost factors, with the exception of the 
average covered hopper per diem and mileage rates, are system 
averages developed from the reported 1978 annual costs and 
statistics of the railroads involved. The covered hopper per 
diem and mileage rates are 1980 estimates provided by the staff 
cf the Milwaukee Road and the Chicago and North Western for 
their respective railroads. Exhibit III-l provides details on 
the transportation and equipment unit measures and unit costs 
that were developed through use of the methodology described in 
the following sections. 


(1) Through Train Crew Unit Cost Estimates 





Since local train service was assumed to remain un- 
changed in this study, and only the potential coordinated 
through train savings were considered, it was necessary to 
estimate a crew unit cost exclusive of local train opera- 
tions. The ICC Annual Compensation Forms A and B were the 
basis for the initial development of the through train 
crew unit costs. As the first step, the percentage* of 
through train miles actually run to the total miles 





* As reported by engineers in 1978 
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EXHIBIT III-l 


Transportation and Equipment | ۱ | d ፍጻ 
Unit Measures/Unit Costs* 


Description 





Road Crew Cost (Through) 
Yard Crew Cost 


Yard Engine Fuel Cost 


Road Engine Fuel Cost 


` Locomotive Units 
Road 
Yard 


Locomotive Maintenance Cost 


Car Hire Rates 
(Covered Hoppers) 


Unit 
Train Mile 
Crew Start 
Switch Eng. Hour/Crew Start 
Gals./Switch Eng. Hour 
Cents/Gallon 
Gals./Gross Ton Mile 
Cents/Gallon 
Annual Miles/Active Unit 
Annual Miles/Active Unit 


Locomotive Unit Mile 


Per Day 
Per Mila 


CNW 
Unit Measure/ 
Unit Cost 





$4.29 
$446 
9.31 
9.05 
$.381 
.00184 
$.381 


50,516 
65,306 


All Unit Costs are in 1978 Doilars, except for car hire rates which 
are in 1980 dollars. Differences in unit measures and unit costs 
between railroads for road and yard result primarily from different 


reporting methods. 


MILW 


Unit Measure/ 


Unit Cost . 





$5.25 
$396 
8.65 
15.38 
$.385 
.00166 
$.385 
67,012 
27,453 
$1.30 


$6.67 
$.0427 


actually run was calculated. The results of this 
calculation indicated that 69 percent of the miles 
reported for the Chicago and North Western and 70 percent 
of the miles reported for the Milwaukee Road were for 
through train service. These percentages were then 
applied against the total train mile statistics* for the 
respective railroads to develop the through train 
mileages, which were used as the denominators in the 
calculation of crew unit costs for each railroad. 


In the next step, the percentages of through train 
compensation to total train and engine (T&E) compensation 
aS reported in Forms A and B were calculated. The results 
of this calculation indicated that 61 percent of total T&E 
compensation for the Chicago and North Western and 64 
percent of total T&E compensation for the Milwaukee Road 
were for through train service. These percentages were 
then applied against the total salaries and wages reported 
in the 1978 ICC R-1 Report for the respective railroads to 
develop the numerators in the calculation of crew unit 
costs for each railroad. 


The final step in the development of through train 
unit crew costs was to calculate a fringe benefit per- 
centage to apply against the unit cost resulting from the 
two steps described above. The 1978 ICC R-1 Reports for 
the respective railroads provided the cost data for this 
calculation. For the transportation train and yard 
operations expense category, the total fringe benefit 
expenses were divided by the total salary and wage 
expenses for each railroad. The result of this 
calculation provided a 20.26 percent fringe benefit 
additive for the Chicago and North Western and a 20.21 
percent fringe benefit additive for the Milwaukee Road. 


(2) Yard Crew Unit Cost Estimates 





Average annual regular yard crew starts were 
available for the Milwaukee Road and the Chicago and North 
Western from studies performed for the Federal Railroad 
Administration. The total yard freight salary and wage 
expenses as reported in the 1978 ICC R-1 Reports for the 
respective railroads were divided by the total average 
annual regular crew starts for each railroad to provide 
the base yard crew unit cost. The same fringe benefit 
percentage additive that was developed for the through 
train crew unit costs described above was then applied 


against the base yard crew unit cost to provide the total 


annual yard crew unit cost estimates for the two railroads. 





1978 O.S. Series $220 Report published by the Association 
of American Railroads. 


(3) Diesel Fuel Unit Cost Estimates 





The gallons of diesel fuel consumed in freight and 
yard operations as reported in Schedule 750 of the 1978 
ICC ፳-1 Report provided the base data for the development 
of diesel fuel unit cost estimates. The gallons of diesel 
fuel consumed in yard switching operations was divided by 
the yard switching hours reported in the 1978 AAR O.S. 
Series #220 Report for each railroad to determine the 
gallons consumed per switch engine hour. Likewise, the 
number of gallons cf diesel fuel consumed in freight 
operations was divided by the gross ton-miles reported in 


the same AAR Report to determine the gallons consumed per 
gross ton mile for each railroad. 


Annual crew starts were the basis for determining the 
potential reduction in switch engine hours and the resul- 
tant reduced yard fuel requirements for coordinated 
operations. Each crew was assumed to work a basic 
eight-hour day. In addition, the average overtime hours 
were calculated from the 1978 Annual Compensation Forms A 
and B for each railroad by dividing the total yard 
enginemen overtime hours by the number of full day yard 
enginemen starts. The resultant overtime hours were then 
added to the base eight-hour day to estimate the total 
average hours worked per crew start for each railroad. 

The result was then multiplied by the reduction in annual 
yard crew starts as developed by the methodology described 
in Section 7(2) above to determine the reduction in yard 
switch engine hours. 


The average 1978 cost per gallon for diesel fuel was 
then developed from Schedule 750 by dividing the total 
cost of fuel by the total fuel consumed for each 
railroad. The result was applied against the gallons 
consumed per activity unit to determine the diesel fuel 
unit cost estimates for road and yard ope.ations for each 
of the railroads. 


(4) Locomotive Savings Potential 





Annual miles per locomotive and maintenance unit cost 
estimates for 1978 were used to project the locomotive 
fleet and maintenance savings potential for coordinated 
through freight train operations on the Grain Route. In 
developing the total potential locomotive savings, road 
and yard locomotives were considered separately. The 
maintenance unit cost savings estimate, however, included 
both road and yard components. 
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Bi 


rates were furnished by the respective railroads, and 
these rates were assumed to represent all car types in the 
calculation of the freight car cost savings potential from 
coordinated operations over the Grain Route. 


The reduction in simulated car hours in trains and 
Car mileages through coordinated operations provided the 
base car time and mileage savings. In addition, it was 
assumed that each reduced handling would result in a 
one-day car time saving, and an appropriate adjustment was 
made to the base car time savings to arrive at the gross 
Savings in car time. The gross car time savings and the 
base mileage savings were then reduced by a "payment" 
factor to reflect that portion of the respective savings 
which represented non-private time and mileage. The 
"payment" factor was developed from the 1978 AAR O.C. 
Series #220 Report by dividing the payment loaded and 
empty mileage by the total mileage reported for each 
railroad. This calculation resulted in a 92.2 percent 
factor for the Chicago and North Western and a 76 percent 
factor for the Milwaukee Road. 


AN ANNUAL MAINTENANCE-OF-WAY CAR-MILE COST WAS ESTIMATF 
FOR THE COORDINATED USE OF THE GRAIN ROUTE 








In order to project the costs that would be paid by the 
railroads for the use of the Grain Route, an annual 
maintenance-of-way car-mile cost was estimated. Most railroad 
joint facility agreements use a similar cost to charge users 
with the maintenance and ownership costs of the jointly used 
line. 


Exhibit IIT-2 presents the breakdown of the annual 
maintenance-of-way car-mile cost estimate by cost item, the 
simulated car-miles on the Grain Route for the traffic of the 
using railroads, and the resultant cost per car-mile by cost 
item and total. The computed total annual car-mile cost is 
also presented for the Chicago and North Western and the 
Milwaukee Road for each case analyzed. 


In developing the car-mile cost, it was assumed that Rock 
Island traffic would continue to move over the Grain Route, but 
no assignment of costs to an individual railroad would be 
made. Also, although there would be transportation costs 
incurred in the joint operation of the Grain Route (e.g., train 
dispatching, supervision, signalling and interlocker 
operations) such costs would be relatively small in comparison 
to the maintenance-of-way costs. It is not possible to 
reasonably estimate such costs with the information available, 
and since no reductions were made in these cost categories on 
the alternate routes in the coordinated cases, it was felt that 
any change in these items would not be significant. 

4 ' 


- 


AU 32 


EXHIBIT III-2 


Annual Maintenance-of-Way 
Car-Mile Cost Estimate 


(1980 Dollars) 


ANNUAL COSTS 





Cost per Car-Mile 





Total Without 
($000) New Yard 








Normalized Maintenance Estimate $11,538 $.0699 
Rent (Valuation $28,644,000 @ 12%)* 3,437 .0208 








14,975 .0907 








Net Rehab ($46,858,000)- 30 Years)** 1,562 . 0095 
Interest on Rehab Funds @ 2.031% 1,082 . 0065 








Total $17,519 $.1067 


GRAIN ROUTE CAR-MILES 
( 000) 





Without 
New Yard 





Chicago & North Western Railway 74,755.2 
Milwaukee Road 29,463.3 
Rock Island Traffic 60,891.9 





Total 165,110.4 


With 
New Yard 





$.0644 
۸2 





.0836 





. 0087 
. 0060 





$.0933 


With 
New Yard 





C8,889.1 
29,463.3 
60,891.9 





179,244.3 





ANNUAL COST TO BE ALLOCATED ON A CAR-MILE BASIS 
($000) 





Without 
New Yard 





Chicago & North Western Railway 57,976 


Milwaukee Road 3,144 


With 
New Yard 





$8 , 738 


2,596 


Valuation furnished by the Federal Railroad Administration. 


Gross rehabilitation less estimated salvage on metals removed. 


The normalized maintenance and net rehabilitation esti- 
mates were provided by Thomas K. Dyer, Inc. for an assumed 40 
mph maximum speed on the Grain Route. The estimated valuation 
used for projecting rent was developed from data maintained by 
the Federal Railroad Administration, and a 12 percent rate of 
return was assumed. It was also assumed that rehabilitation 
would be funded under Section 505 of the 4R Act, and a 
composite interest rate for such funds was used in projecting 
interest cost. 


9. MAINTENANCE-OF-WAY COSTS WERE ESTIMATED 





The fixed plants of the Milwaukee Road, the Chicago and 
North Western and the Rock Island between St. Paul, Minnesota 
and Kansas City, Missouri were analyzed to determine the 
maintenance-of-way costs required to provide reliable service 
for the combined traffic of the railroads using the Grain Route 
lines. Similar maintenance-of-way costs for separate 
operations of the individual railroads were also developed. 

The information used in the analysis included: 

፡ Data developed by inspection of the routes 

Railroad track charts 
Bridge list data 


Annual reports to the Interstate Commerce Commission 
from 1933 through 1979 


Gross tons operated over the lines 
. Signal line plans. 


(1) Normalized Maintenance-of-Way Expense 





Normalized maintenance-of-way expense is defined as 
the average annual cost over the long term to maintain the 
fixed plant in a condition adequate to support an effi- 
cient transportation service. In general, annual work 
function and material replacement costs for normalized 
maintenance will be the cost to perform the work function 
or material replacement divided by the life of the work 
function or material in years. 


Most maintenance functions are performed on a 
cyclical basis. For any one mile of road or specific 
line, costs can vary greatly from year to year, as bridge 
repairs may be performed every ten years, programmed rail 
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replacement every twenty years, or tie replacement 
six years. Over a total system, the cyclical natu 


maintenance work tends to even out. 


Track maintenance represents about 80 percent 
fixed plant maintenance cost (excluding depreciati: 
Replacement of track materials is about two-thirds 
total track and right-of-way maintenance expense. 
fore, when replacement of track materials is avera 
above or below normal, the impact on the maintenan: 
of-way budget and net income can be significant. 


Normalized maintenance levels only apply to p. 
which would be op>rated over the long term. Plant 
would not be replaced over the long term, such as : 
uneconomic light density branch line, can be maint: 
considerably below normalized cost by using availal 
track material life until the line is abandoned. 


Requirements above or below normalized mainter 
any given period can also be due to the past histoi 
material installations. ፲፻ expenditures are apprec 
below normalized requirements for an extended peri: 
time, reduction in operating speeds and reliability 
result, and maintenance expenditures above normali: 
levels will be required in the future if operation: 
continue. After major rehabilitation work, track 
replacement requirements will be below normalized f 
considerable period. 


(2) Methodology Used to Develop Maintenance Costs 





Maintenance costs were developed in accordance 
the Uniform System of Accounts of the Interstate Cc 
Commission prior to 1978 in order to make maximum c 
historical records. All costs were estimated in 19 
dollars. These costs were inflated to 1980 dollars 
the AAR indexes of material prices and wage rates f 
Class I Railroads dated October 31, 1980. No yard, 
terminal or depreciation expense was included in th 
estimated normalized maintenance-of-way cost. 


The cost to maintain the track structure and t 
right of way was estimated on a per track mile basi 
Track material quantities were estimated from mater 
life forecasts. 


Right-of-way maintenance (Account 202), includ 
track inspection, drainage ditch cleaning, weed and 
control, and ballast cleaning, was estimated from m 


with 
mmerce 


tenance studies of the Class I railroads. Annual gross 
tons were used to vary on-track time availability where 


applicable. 


Tie life by line segment was varied with the weight 
of rail and gross tons operated. Bridge and switch timber 
life was estimated as 90 percent of cross tie life. The 
life of wood ties varies with many factors, including the 
size of the tie, type of wood, creosote treatment, tie 
spacing, size of tie plate, weight of rail, climate, 
drainage, quality of track maintenance, car and locomotive 
axle loads, and gross tons operated. 


The variation in tie life used for the maintenance 
estimates in this report is based on: published infor- 
mation; track maintenance experience of the consultant's 
Staff; interviews with railroad maintenance departments on 
several railroads located in the eastern, western, and 
southern territories; inspection of thousands of miles of 
track throughout the country by the consultant's Staff; 
and actual tie life from ten tie renewal projects. On 
each tie renewal prcject, the track material consist, 
track geometry, track condition, and the gross tons 
operated were recorded. Empirical tie formulas have been 
developed from the information available, including the 
data obtained from the tie renewal projects. 


The tie life based on tie renewal projects is due 
principally to the effects of mechanical wear and 


bacteriological decay. Additional determinants of tie 
life include damage resulting from derailments, floods, 
fires, and handling of ties during loading, unloading, and 
installation, as well as theft and other causes. 


The number of cross ties and board feet of switch and 


bridge timber were estimated from tie life, and 1978 unit 
tie prices were applied to arrive at Account 212. 


Rail life was varied with gross tons operated, weight 
of rail, and track curvature. Empirical formulas were 
developed from the Association of American Railroads' test 
data, the American Railway Engineering Association rail 
life formulas, the opinions of responsible railroad main- 
tenance engineers from several railroads, and the investi- 
gations, measurements, and rail renewal experience of the 
consultant's staff. 
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Annual rail tonnage required was estimated from the 
formulas and multiplied by net unit rail prices to obtain 
Account 214. Other track material (Account 216) was esti- 
mated for the new rail. In addition, the turnout costs 
and other track material required for tie installations, 
relay rail, and joint replacement were also estimated. 


Ballast costs (Account 218) were related to the tie 
cycle with intermediate surfacing and spot surfacing 
varying with gross tons. 


Track laying and surfacing (Account 220) was 
estimated by applying track labor costs for the instal- 
lation of units of material derived from material fore- 
casts for Accounts 212, ties; 214, rail; 216, other track 
material; and 218, ballast. The remaining track labor 
costs included in this account were estimated from studies 
of Class I railroads by the contractor. Annual gross tons 
were used as a measure of work function life and track 
time availability. 


Snow removal expense (Account 272) was estimated by 
averaging snow costs of the last ten years in 1978 dollars. 


Also estimated on a per track mile basis were track 
bridges (Account 208), fences and signs (Account 221), and 
roadway buildings (Account 229). Track bridge maintenance 
was estimated from analysis of actual expenses from 1953 
through 1979 (converted to 1978 dollars) and the relation- 


ship of maintenance expenses to investment for the involved 


railroads. Accounts 221 and 229 were estimated from a 
review of actual expenses over the last ten years. 


Signal maintenance (Account 249) was estimated for 
signalled territory, and automatic crossing protection 


costs were estimated for unsignalled track. 


Accounts 247 (communications) and 273 (public im- 
provements) were estimated based on a review of actual 
maintenance costs in these accounts converted to a per 
track mile cost. 


Overhead expenses for the above accounts were related 
to the labor involved and were developed from analysis of 
expenses of the Class I railroads. Included in these 
expenses are maintenance of roadway machinery (Account 
269), small tools and supplies (Account 271), injuries to 
persons (Account 274), insurance (Account 275), stationery 
and printing (Account 276), health and welfare (Account 
277), railroad retirement (Account 532), and supervision 
(Account 201). 


Estimated Annual Yard Crew 


High train speeds reduce the life of track materials, 
requiring more surfacing and lining of the track due to 
the higher standards of track geometry required for higher 
speeds. 


Track expenses were estimated for 40, 50 and 60 mph 
Speeds. As noted above, the expense estimates for 40 mph 
maximum speeds were used to develop the maintenance cost 
savings for the coordinated cases. For those lines which 


would have local freight service only, costs were based on 
25 mph speeds. 


Normalized maintenance-of-way costs were estimated 
for representative tonnages over the range of tonnages 
forecast, and were plotted graphically to estimate 
normalized maintenance-of-way costs in 1978 dollars for 
the various line segments, and to assess the change in 
cost for the maximum speeds considered. The graph of 
maintenance-of-way costs developed is presented as Exhibit 
III-3. Costs include the expense to maintain passing 
tracks, way switching tracks, and track in turnouts and 
crossovers equal to 20 percent of the miles of main track. 
These costs were adjusted to 1980 levels for use in the 
financial analysis. 


Gross tonnage estimates for various line segments 
from the simulation model outputs were used as the basis 
for application of normalized maintenance costs. እ number 
of line segments carried no through freight traffic in the 
coordinated cases. It was assumed that local freight 
service would not be provided on these lines and that they 
would be available for abandonment. Thus, no maintenance 
costs were included for these lines. 


10. REHABILITATION ESTIMATES WERE PREPARED 





The costs to rehabilitate the lines included in the anal- 
ysis for reliable operation at FRA Class 3 levels (40 mph) and 
FRA Class 4 levels (up to 60 mph) were estimated based on the 
conditions determined from the inspection of the routes. 


The estimates provided for the rehabilitation work 
required to achieve safe, reliable, 40 mph, and 60 mph freight 
speeds for the tonnage forecast. The level of rehabilitation 
work estimated anticipated that normal maintenance (average 
annual long-term cost) would follow the rehabilitation work. 

If more rehabilitation work were carried out than estimated due 
to low-cost funds being available, annual maintenance costs 
would be less than normalized for a period of years following 
the rehabilitation. 


EXHIBIT III-3 


Maintenance-of-Way Costs 








Without signals 
deduct $1,926/mile 


M of W Costs 


(Accounts — 221, 229, 247, 265, 273, 
202, 212, 214, 216, 218, 220, 
208, 249, 272, 201, 269, 
271, 274, 275, 276, 277, 532) 
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As indicated above, 40 mph was selected as the appropriate 
speed for Grain Route operations, and the Class 3 speed reha- 
bilitation estimates were utilized in the financial analysis. 
Rehabilitation costs were developed in 1980 dollars. These 
rehabilitation estimates included the following items: 


Relay rail and turnouts 
Ties-switch, main, and other tracks 
Surfacing 

Rail anchors 

Roadway crossings 

Railroad crossings 

Brush cutting and weed spraying 
Drainage correction 

Stabilization and slide piling 
Bridges 

Signals, safety devices, and communications lines. 


No provision was mace in these estimates for rehabilita- 
tion of yards or terminal areas. 


The rehabilitation work estimated for 40 mph speeds on the 
lines selected for the Grain Route was more than $100,000 per 
mile (1980 dollars) and included renewing about one-third of 
the cross ties, replacing almost 20 percent of the rail, and 
resurfacing 80 percent of the track miles. The normalized 
annual maintenance costs developed would replace the remaining 
two-thirds of the ties over twenty years and the remaining rail 


over eighteen years. 


Rail replacement would be welded 132-133 lb. rail for 
track carrying 20 MGT/year or more and welded 115 lb. for track 


carrying less than 20 MGT/year. 


A summary of the conditions found on the three routes 
inspected is presented in Exhibit III-4. 


The Chicago and North Western Railway has recently 
performed certain corrective maintenance work on the Grain 


Route line between Des Moines and Iowa Falls, Iowa. The 
reported work included installation of 43,000 cross ties, 785 


switch ties and 30 miles of surfacing, and cost more than $2.2 
million. The rehabilitation estimates developed for this study 


include this work. 


11. FUEL SAVINGS WERE ESTIMATED 





Annual fuel savings estimates due to the use of the Grain 
Route by the Milwaukee Road and Chicago and North Western were 
made for both yard engines and through freight train opera- 
tions. As described in Section 7 (3) above, the reduction in 
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Rock Island 
St. Paul- 
Kansas City 


EXHIBIT III-4 
Summary of Conditions on 
the Three Routes 


Chicago and 
North Western Milwaukee Road 
St. Paul- Mason City- 
Kansas City Kansas City 





Poor - Fair 


Poor - Fair Fair - Good 





Fair 


Much 100-1b. Much 100-1b. 
Rail Rail 





Rail Anchoring 


Poor Poor 





Vegetation/Brush Control 


Fair - Good Fair - Good 





Station/Roadway Buildings 


Poor - Fair Fair - Good 





Subgrade 


Stable Stable 





Timber Trestles 


Poor Fair - Good 





Steel and Concrete Bridges 


Good ** Fair - Cood 








Signalling 


Minimal Minimal 








Curvature 








Restricting Severe curv- 
curvature-- ature in the 

St. Joseph Marquette area 
terminal and and along the 
Levenworth Mississippi 

River to Muscatine 











*Except for the Nepas slide area 
**Except for the drawspan over the Missouri River (which needs rebuilding) 


ብ: 
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EXHIBIT IV-5 


yard switch engine hours in the coordinated cases was calcu- 
lated based on the reduction in annual yard crew starts. The 
reduction in gross ton miles in the coordinated cases was used 
as the basis for determining the reduction in fuel usage for 
through freight train operations. These estimates were 
confirmed as described in Section 6 above by use of Train 
Performance Calculator runs. 


Since the operation of Rock Island traffic was assumed not 
to change in the coordinated cases, no reductions in gross ton 
miles were available for use in calculating fuel savings for 
trains handling that traffic. These trains, however, would 
realize some fuel use reductions as a result of the more con- 
sistent speeds that would be possible on the rehabilitated 
Grain Route. Fuel use estimates from Train Performance 
Calculator runs were used to estimate the annual fuels savings 
for these trains. 


12. ESTIMATES WERE MADE OF LABOR IMPACT 





The potential labor impact of the coordinated operation on 
the individual types of employees was developed from the esti- 
mated annual savings resulting from the coordinated operation. 
An analysis was made of those categories of savings which in- 
clude a labor component. Crew savings were 100 percent labor, 
while the labor component for locomctive maintenance was devel- 
oped from the reported 1978 experience of the two railroads. 
The labor component for the net increase in normalized 
maintenance-of-way was furnished by Thomas K. Dyer, Inc. 


The resultant estimated total annual labor dollar savings 
for crews and locomotive maintenance, and the total annual 
dollar increase for normalized maintenance-of-way were divided 
by the average annual cost per employee to arrive at an esti- 
mated employee count for the respective categories. The aver- 
age annual cost per employee was developed by labor category, 
aS reported by the two railroads in 1978. The results of these 
calculations are described in Chapter IV. 


13. THE ANALYSIS OF BURLINGTON NORTHERN USE OF THE GRAIN 
ROUTE WAS PERFORMED SEPARATELY 








Burlington Northern Inc. provided the Federal Railroad 
Administration with a partial traffic data base containing 
details of 1978 Burlington Northern traffic that originated or 
terminated on Burlington Northern in Wisconsin, Minnesota, 
North Dakota, South Dakota or Manitoba, and that moved to or 
from 14 states in the Midwest, South, and Southeast stretching 
from Kansas and Texas to the Carolinas. This partial traffic 


data base represented Burlington Northern 1978 traffic flows 
that were moving in patterns that might benefit from the avail- 


ability of the Grain Route lines. 


As noted above, this traffic data was received too late to 


allow Burlington Northern trains to be included in the simula- 
tions or in the detailed analysis of cost savings. The study 
team examined the traffic data, and divided the Burlington 
Northern origin and destination stations and interchanges into 
a simplified nodal system containing 10 nodes. Mileages were 
computed to allow a comparison to be made of distances via 
existing Burlington Northern routes with distances via the 
Grain Route, and an estimate was made of traffic that could be 
short-routed via the Grain Route. No attempt was made to 
examine Burlington Northern's operating plan or facilities, ror 
was any attempt made to develop cost savings available to 
Burlington Northern. 
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Estimated Annual Savings 


Through Coordination 





IV. FINDINGS 



















This chapter presents the results of the analysis of 


coordinated operations of Milwaukee Road and Chicago and North 


Western trains over the Grain Route lines. In conducting the 
analysis, it was assumed routing of Rock Island traffic would 
remain as before.  Coordinated operations were simulated with 
and without a new Chicago and North Western yard facility at 
Nevada, Iowa. The estimated cost and operating benefits to 
the two companies are presented in this chapter, and the 
internal rate of return on investment of the Grain Route 


project is analyzed. In addition, benefits which would accrue 


to the railroad handling traffic formerly carried by the Rock 
Island due to more efficient train operations over a 
rehabilitated Grain Route lines are examined, as are a number 


of other user benefits resulting from the Grain Route project. 


l. OPERATING STATISTICS AND TONNAGE FIGURES CHANGED IN THE 
COORDINATED CASES 








Exhibit IV-l presents a comparison of selected simulation 
output statistics for the base case and the coordinated cases 
for the Milwaukee Road and Chicago and North Western 
operations. The use of the Grain Route lines in the 
coordinated cases resulted in modest reductions (ranging from 
almost nil to less than 3 percent) in train miles, locomotive 
unit miles, car miles, and gross ton miles. Car hours in 
trains for both using carriers would be reduced from 3 to 5 
percent. It should be noted that these are system reductions 
for each railroad reflecting all of the improvements expected 
from use of the Grain Route, including secondary effects from 
the reductions made possible by the direct changes. Related 


Statistics for Rock Island traffic are assumed to be unchanged. 


Exhibits IV-2 and IV-3 present details of changes in cars 
handled at various Milwaukee Road and Chicago and North 
Western yards as a result of the coordinated Operations, and 
the change in annual yard crew starts that could be expected. 
Use of the Grain Route would allow both railroads to rearrange 
Switching done at various locations, and would result in 
reductions in handling and the attendant reductions in the 
number of yard crews. A reduction of 104 crew starts per year 
is anticipated on the Milwaukee Road and as many as 4,316 per 
year on the Chicago and North Western. 






EXHIBIT IV-1 
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Simulation Statistics Comparisons 
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Node 


139 
143 
148 
152 
163 
181 
188 
190 


Location 





Des Moines, IA 
Mason City, IA 
Minneapolis, MN 
St. Paul, MN 

La Crosse, WI 
Kansas City, MO 
Marquette, WI 
Savanna, IL 


System Yard Handlings 





Average System Handlings 






































Per Car 





Base 





57 
137 
266 
955 

69 
310 

58 
495 


10,790 


2.326 





MILWAUKEE ROAD 





Simulated 
Cars Handled 
(Design Day) 


Coordinated 





56 
136 
266 
926 
117 
340 

56 
435 


10,713 


2.309 













EXHIBIT IV-2 


Estimated Annual Yard Crew : / | X 
Start Reductions 





Annual 
Crew Starts 
( * or - ) `. 


Coordinated T NM | : | 
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Annual Gross Tons 


Estimated Annual Yard Crew Through Freight 


BEST DOCUMENT AVAILABLE ovart Reductions ; ' | Milwaukee Road All Trains Usi 
| — snae | B Rock Island Trains Chicagc and North Western Trains Trains Grain Route 
ይ CHICAGO & NORTH WESTERN RAILWAY 2 ۱ 

A A e ENA LÒ Coordinated-With | 
Exhibit IV-4 presents a comparison of annual through | — Base New Yard pey እ gen 


Simulated Annual : E | i | : : E freight train gross tons passing over the various | 

| representative segments of the Crain Route and the alternate | | ንከር ር 
routes in the base case and the coordinated case operations. HM jen 
Exhibits IV-5, IV-6 and IV-7 present the gross tonnage | Mason City 


Cars Handled Crew Starts 
(Design Day) ( + or > ) 
Coor- Coor- Coor- Coor- 





Node Location 


96 Nevada, IA 
Missouri Valley, IA 
Boone, IA 
Des Moines, IA 
Kansas City, MO 
Marshalltown, IA 
Waseca, MN 
Mason City, TA 
Ft. Dodge, IA 
Waterloo, TA 
Oelwein, IA 
East Minneapolis, MN 
Cedar Laxe, MN 
E. St. Faul, MN 
Western Ave., MN 
S. St. Paul, MN 


System Yard Handlings 
Average System Handlings 


Per Car 
 — ———— 


.. ` * 0 ۰ 
Coordinated use of Grain Route with new 


8 
247 
301 
569 
735 
713 
229 
259 
140 

30 
50 


dinated dinated* 


1658 


81 


Net Change 


20028 


yard located at Nevada, 


dinated dinated* 


+5460 
- 364 
- 1456 
-2704 
-1404 
-1456 


information by segment as well as the number of daily trains 
using each representative segment. These exhibits indicate 
major tonnage and train increases on the segments of the Grain 
Route, with corresponding decreases on the alternate lines. A 
number of line segments do not handle through freight traffic 
in the coordinated cases. It was assumed for purposes of this 
study that local service would not be provided on these 
segments and that they would be available for abandonment. 


2. ANNUAL SAVINGS AS A RESULT OF THE COORDINATED OPERATIONS 
WERE ESTIMATED 


Estimated annual savings in 1980 dollars for the Miiwaukee 
Road and the Chicago and North Western Railway are presented 
in Exhibit IV-8. With a new yard at Nevada, iowa, total 
annual savings are estimated at $12.3 million, while without 
the yard, total annual savings are estimated at $4.6 million. 
AS can be seen from this exhibit, substantial annual savings 
would accrue to the Milwaukee Road in both of the coordinated 
cases from use of the Grain Route lines ($4.0 million without 
the new yard and $4.2 million with the new yard). Although i. 
was assumed that the Milwaukee Road would not utilize the new 
vard, the Milwaukee would benefit from its existence. The new 
yard would allow the Chicago and North Western to make greater 
use of the Grain Route lines, thus increasing its share of 
payments on a car mile basis for joint use of the Grain Route, 
and decreasing the Milwaukee Road's share. 


The Chicago and North Western would reaiize over six 
hundred thousand dollars in annual savings from the use of the 
Grain Rout’: lines without the new yard. These savings would 
increase to $8.1 million if the new yard were available for 
use, as the switching capabilities of this yard would allow 
the Chicago and North Western to concentrate more of its 
traffic flows on the Grain Route. 


Although a detailed analysis of the design and use of the 
new yard was not performed, it was assumed that yard 
facilities would be available to handle the more than 1,600 
cars per day projected for the new yard in the coordinated 
operation. እ yard of this capacity would cost from $70 to $80 
million to build today, and $7.5 million incremental constant 
dollar savings are projected as a result of the new yard. If 
the new yard were built, the Chicago and North Western would 
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Iowa Falls 


Iowa Falls- 
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Nevada- 
Des Moines 


Des Moines- 
Polo 


Polo- 
Kansas City* 
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Coordinated Use of Grain Route with New Yard 
(Tonnage and Trains over Links) 
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realize cost savings in parts of its system that were not EXHIBIT IV-10 


analyzed in detail as a part of this study. These additional 





























































MILWAUKEE ROAD CHICAGO AND NORTH " 
USES | | ESTERI m. savings might prove large enough to justify the project on a Annual Savings for Payback E 
EIS e | Without With constant dollar basis. Furthermore, with substantial EXHIBIT IV-9 cubanas በአይ af hab Cal 
- New Yard 225 Tere inflationary cost increases projected beyond 1980, the ፡ PUES M Va 
incremental savings stemming from the new yard will be Calculation of Net Investment (1980 Dollars) ($000 
h) à did substantially greater in current dollars than the constant for Grain Route and Alternate Routes 
: $ 414.1 $ 530.8 dollar amounts. (1980 Dollars) ($000) 
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771.3 - 
ሙል. 284 -5 3. REHABILITATION WILL BE REQUIRED 
Ty ۱ a Coordinated Coordir 
yt e 1031.5 To allow for safe and efficient coordinated operations gp icem o webs 
=~ E 321.0 over the Grain Route lines at maximum speeds of 40 mph, Cost_of Rehabilitating Alternative Routes New Yard New Ya 
1352.5 rehabilitation of track, bridges and signals would be FRA Class 3 (maximum 40 mph) : — 
required. Exhibit IV-9 presents cost estimates for the ለ ለጠፈ Buh Mid EPA 3.956.5 4.204 
682.4 479.8 630.8 rehabilitation of the alternate routes that were examined, as Chicago & North | m. | gore ፡ 
nvestment e : _ : è h ۱ Chicago and North Western Annual Savings 634.7 8,071 
it @ 128) ۱ well as details of net capital investment requirements. The Grain Route Western Route Mil : 
630.0 (7 Units) 900.0 (10 Units) 1080 i + + 4 à ‹ 1lwaukee Road Route Rock Island Traffic: 
1512.4 : 0 (12 Units) track and bridge renabilitation costs range from $51.7 million St. Paul-Kansas City St. Paul-Kansas Cit | | 
8 ዴ for the Grain Route to $64.4 million for the Chicago and North c Mason City-Kansas City -Por Din (93,000 Gays Saveni مہ‎ ቀሩ. 
or the Grain Rou e 9 | | -Fuel (642,000 gallons saved) 565.0 56! 
396.6 det é sna Western route. vp ከ. ከ. 4 Annual Savings on Affected Traffic 5,456.2 13,146 
..3 W ar 
574.5 e 
چٹ ہہ‎ 45.3 283.4 TY ۱ TT 
971.1 UC es re . Besides track and bridge rehabilitation, additional — Pius: Amortised Rehabilitation Coste 
4748.4 4748.4 3473.4 8683.5 e signalling and signal rehabilitation would be required if - $ 5,650 $ 5,650 $ 8,665 $ 4.450 af Grain Route Incleded in Care 
kk 7 መዛ other than the Rock Island route were used for the Grain Bridges 46,050 46,050 55,7 » ۳ 
-WAY : : a n Subtotal , 143 50, 700 Mile Costs Used To Determine the Above 
Route. The Rock Island route is entirely signalled, while ibtota 51,700 51,700 64,408 55.150 Savings 
Current Route 2352.1 2352.1 ማማማ en only about 25 percent of the Chicago and North Western route —— 1,940 1,940 59,710 93,440 -Milwaukee Road 471.4 43: 
Route Cost (3144 ,0) (2896 .0) [ 2996 à and 30 percent of the Milwaukee Road route are signalled. New Yard - 80,000 - H -Chi 
nce-of-Way = .0) (8738.0 ) ሮን ] t+ Total = Chicago and North Western 1,196.1 1,30€ 
( 791.9) ( 543.9) ( 2838.7) ( 612.2 ,, Exhibit IV-9 also presents the estimated cost to rehabilitate ota $53,640 $133,640 $124,118 $148,590 kajou 
à Savings TW — en nid the existing signal system and install a signal system on the Annual Savings Excluding Rehabilitation 
MIL a E tida, unsignalled portion of the Chicago and North Western and (este of Graia fouté Lanes ans Capital 
Less Scr 
mi Costs of New Yard” Pet) Py, 14, 88( 








Milwaukee Road lines to make them comparable to the Grain 













1 1980 cost for a new unit. Route lines. Signalling adds $59.7 million to the costs for Value of ~~ 
normalized estimates | upgrading the Chicago and North Western route and $93.4 Lines Which — 
million to the Milwaukee Road route. The total upgrading cost May Be 
Abandoned: (9,111) (16,656) - - 


















estimates suggest that rehabilitation of the Rock Island as 
the Grain Route is the preferred option, since it requires 
only 36 to 43 percent of the investment for a comparable 
operation on the other two routes. Full details of 
rehabilitation cost estimates for FRA Class 3 and Class 4 
standards are contained in Appendices A and B. 














*Used to determine payback period of investment and internal rate of 


Net Capital 
return on investment. 


Investments 
Required: $44,529 $116,984 $124,118 $148,590 
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It is estimated that a two-year period would be required 
to perform the rehabilitation work that is included in the 
cost estimates. 









Note: Details of the rehabilitation estimates are contained in Appendix A. 







4. THE OPERATING SAVINGS FROM REHABILI'"ATION OF THE GRAIN 
ROUTE WOULD GENERATE AN INTERNAL RATE OF RETURN ON 
INVESTMENT OF AS MUCH AS 16 PERCENT (IN CONSTANT 1980 


DOLLARS) 




























The operating savings for the two coordinated cases (with 
and without the new yard) are shown in Exhibit IV-10 both 
before and after amortization of the rehabilitation costs. 
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eriod and 
culations 
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These savings calculations include a rental expense of $3.4 
million annually to compensate the owners of the Grain Route 
facilities for the use of their assets. ፲፻ these assets, with 
an estimated value of $28.6 million, are purchased with funds 
obtained at a cost of less than 12 percent (the assumed rental 
rate), the returns on investment would be greater than those 
indicated in this analysis. 


As indicated above, Exhibit IV-9 summarizes the net 
capital investments required tc provide comparable facilities 
by rehabilitating the Grain Route (both with and without the 
new yard) and by rehabilitating and signalling the appropriate 
portions of the Chicago and North Western and the Milwaukee 
Road. As indicated, the net capital investment required to 
rehabilicate the proposed Grain Route lines ($44.5 million) is 
substantially less than upgrading the alternative routes 
($124.1 million to $148.6 million). 


Exhibit IV-11 summarizes the internal rate of return on 
the Grain Route project by itself (15.8 percent in constant 
dollars) and the internal rate of return for the combined 
Grain Route and new yard investments (12.3 percent in constant 
dollars). This latter case may understate the rate of return 
on the combined investments, since potential savings from the 
use of the new yard for handling traffic that is not moving 
via the Grain Route are not included. Some of these movements 


would utilize the new yard and additional savings would result. 


The constant dollar internal rates of return described 
above are not unattractive, but they would not rate the 
highest investment priorities by themselves. However, these 
rates of return become significantly more attractive if the 
expected impact of inflation is taken into account. With 
inflated cost savings, the internal rate of return becomes 29 
percent for the Grain Route only and 24 percent for the 
combined investment in the Grain Route and the new yard. As 
indicated on Exhibit IV-11, to calculate the inflated returns 
on investment, the investments were changed from 1980 dollars 
to current dollars of the time period during which the 
projects could reasonably be completed (1982 to 1984), while 
salvage proceeds were realized only after projects were 
completed (1984 to 1985). Annual operating savings were 
partially realized (one-third) in the final year of 
construction, but were fully realized thereafter. 


The internal rate of return on investment looks at the 
financial benefits of the project and determines what discount 
rate would be needed to make the present value of the future 
Stream of benefits equal the capital and rehabilitation 

















l y 


AM 





EXHIBIT IV-11 


















Internal Rate of Return on 
Grain Route Investment 
















expenditures needed for the project. In theory, as song as EXHIBIT IV-12 
led 


the cost of capital is less than that discount rate (ca 
the internal rate of return), the railroads would be better 
off doing the project than not doing it. 






Internal Rates of Return on 
Tnvestment Including 
Opportunity Cost Savings 
(1980 Dollars) ($000) 







The advantage of using the internal rate of return 
methodology for evaluating alternative expenditures is that no 
assumptions regarding the cost of capital have to be made. 

















Coordinated 
With 
New Yard 


Coordinated 
Without 
New Yard 
























However, this method only looks at the savings stemming from 
























Coordinated Coordinated 
Annual Savings Before Amortization of the Grain Route project, and it does not include savings Without With 
Rehabilitation and Capitai ፦ realized by the railroads as the result of avoided capital and New Yard New Yard 
















Costs (1980 Dollars) ($000) D 7 $ 14,880.6* rehabilitation expenditures. 








































Investment in new yard, rehabilitation and 
signals net of salvage proceeds 


















44,529.0 116,984.0 5. POTENTIAL INVESTMENTS OF OTHER RAILROADS SHOULD BE 


CONSIDERED IN DECIDING WHETHER TO REHABILITATE THE GRAIN 
ROUTE LINES 


Net Investment (1980 Dollars) ($000) 





$116,984 








$44,529 



























Annual savings excluding rehabilitation costs 


On Grain Route and capital costs on 
new yard 








Constant 1980 Dollars: 










Normally, projects are evaluated solely on the financial 
returns generated by the projects. However, Since a key 
factor to consider in assessing the Grain Route is the 
rehabilitation and capital expenditures which are avoided on 
the Chicago and North Western Railway and the Milwaukee Road, 
the return on investment including avoidable costs is provided 
in Exhibit IV-12. 





7,124 14,881* 


Payback Period 6.3 years 7.9 years* 










Rehabilitation cost savings of other 
railroads assuming rehabilitation of 
both railroads without signal improve - 
ments (amortized over 30 years at 2% 
financing) 














Internal Rate of Return 


(assuming project life of 30 years) 15.8% ንሴ W 






5,338 5,338 






Inflated Dollars: 











Rehabilitating and signalling either of the other two 
routes as an alternative Grain Route would not be justified 
Since these routes would require greater investments and they 
would result in higher operating costs than the former Rock 
Island route. A comparison of the required levels of 
investment was shown in Exhibit IV-9. 


Total annual savings 










12,462 20,219 


Payback Feriod 6.7 years 8.2 years* 











Internal Rates of Return on Investment** 

- Without opportunity cost savings 

- With rehabilitation opportunity cost 
savings of both railroads but not 
signal improvements 

















Internal Rate of Return 
(assuming project life of 30 years) 295 24% 












15.8% 12.3%* 









The alternative to the Grain Route that would require the 
least investment would be rehabilitating, but not signalling, 
the other two railroads. Traffic moving on the former Rock 
Island route could be handled on the other two routes if they 
were rehabilitated. Thus, as the least expensive alternative 
to the Grain Route lines, the capital costs associated with 
rehabilitating both lines are included in Exhibit IV-12 as 
opportunity cost savings. 












































*These measures of the project's benefits assume that the only savings 
stemming from the new yard are realized in the movements over the Grain 
Route studied in this analysis. Additional benefits may be realized 

by the Chicago and North Western Railway (or other railroads) from other 
traffic movements which could make the investment in the new yard more 
attractive. 































Assumes all savings from the new yard are realized from Grain Route 
traffic movements studied. If the new yard produces savings for other 
traffic movements, the savings could be substantially greater. 







While these combined returns on investment including the ás 


opportunity cost savings of other railroads provide a measure 
of the value of the Grain Route project, they must be used 
carefully because there are no assurances that either railroad 
would have the capital or that they would make the projected 
investments if the Grain Route project is not undertaken. 


Capital costs amortized over 30 years at two percent interest. 





























Note: For purposes of calculating infiated rates of retui rehabilitation 
work was assumed to be done in 1982 and 1983, while salvage proceeds would be 
realized in 1984. One-third of the annual operating savings would be realized in 
1983 with 100 percent realized thereafter. The yard project was assumed to be 
done in the 1982 to 1994 period whiie the additional salvage proceeds from the 
yard would be realized in 1985. One-third of the additional annual savings from 
the new yard would ve realized in 1984 with 100 percent realized thereafter. 
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59 












To provide a measure of the avoided costs, returns on 
investment with and without opportunity cost savings are 
presented in Exhibit IV-12. These returns on initial 
investment are stated in constant 1980 dollars. They would be 
substantially greater if calculated on a current dollar 
basis. Like the prior returns on investments, the figures in 
Exhibit IV-12 do not include financing costs and amortization 
of capital costs on the Grain Route and the combined Grain 
Route and new yard investments. However, these figures do 


include capital and interest costs of the rehabilitation 
projects which would be avoided. 


Any calculation of net return on investment after capital 
and interest costs requires the assumption of a cost of 
capital and a payback period. To be cunservative in 
estimating the avoided costs, the particular projects avoided 
are assumed to be funded with preference shares at an 
effective average interest cost of approximately two percent 
over a 30-year period. The use of higher interest rates would 
produce greater opportunity cost savings. 


6. SUBSTANTIAL FUEL OIL SAVINGS WILL RESULT 





The coordinated operation of trains over the Grain Route 
lines will result in a saving of 3 to 4 million gallons of 
fuel oil per year. Exhibit IV-13 presents estimates of the 
gallons of fuel saved in yard and through freight operations 
for the Milwaukee Road, Chicago and North Western, and for 
through trains handling Rock Island traffic. 


7. LONG-TERM OPERATION OF THE GRAIN ROUTE COULD CHANGE THE 
NUMBER OF EMPLOYEES REQUIRED 








Estimates were made of the impact on employment levels 
caused by the coordinated operation of the Grain Route. 
Exhibit IV-14 presents the projected changes in employment 
levels, which are based on the estimated annual savings as 
presented in Exhibit IV-8. Without the new yard, the two 
railroads would add in total 22 employees; however, with the 
new yard, 74 less employees would be required in total. The 
projected changes assume continuing normalized 
maintenance-of-way expenditures for long-term operation of the 
Grain Route. The measurement for maintenance-of-way employees 
is based on a comparison of the estimated normalized 
maintenance requirements on the existing routes for the two 
railroads involved to the Grain Route normalized estimates. 

To the extent maintenance programs on these existing routes 
were less tnan the normalized estimates during 1978, the 
employee impact presented for maintenance-of-way employees in 





EXHIBIT IV-13 



















Fuel Savings Estimates EXHIBIT IV-14 







Estimated Employee Impact 










Employee Type Number of Employees 













. Coordinated 
with New Yard 
(gallons/year) 







Coordinated 


Coordinated With New Yard 


(jallons/year) 


Coordinated 




































Milwaukee Road 











Crew Employees 

















1,879,000 1,879,000 










Chicago and North Western 























1,169,000 Locomotive Maintenance 


Employees 







Rock Island 












Normalized Maintenance- 
of-Way Employees 
























2,924,000 4,055,000 


Net Employee Impact 

















j he period of 
the table would be understated. During t | 
rehabilitation of the Grain Route, estimates of the reductions 


j j e expected to 
rew and locomotive maintenance employees ar 
bè اف‎ than offset by the additional maintenance-of-way 


employee requirements. 


8. SOME USER BENEFITS OF THE GRAIN ROUTE WERE NOT INCLUDED IN 
A COST SAVINGS 








TY TT | | شع وحن‎ 
In addition to the specific annual savings items inc 
in Exhibit IV-8, there are a number of other opportunities for 
savings that would result from the use of the Grain Route. 


If through traffic were rerouted over the Grain Route 


lines, some Chicago and North Western lines would be 
candidates for abandonment if local service were not $ 
provided. Exhibit IV-15 presents estimates prepared by T. K. 
Dyer, Inc., of the net salvage value of these lines. These 
abandonments would release track material for MEM ELITR 
totaling $9.1 million without the new yard and $16. mi s 
with the new yard. These estimates, which do not سرچ‎ the 
value of the land which would be made available for sa Ati 
not included in the calculations of annual savings in Exhibi 
IV-8, but were included in the return on investment ۴ 
calculations in Exhibits IV-11 and IV-12. No YÈ ZÉ kèt Roa 
lines were assumed to be abandonable as a result of this 


project. 


Savings of car time for equipment involved in moving the 
Rock Island's traffic have been estimated at 45,000 car days 
per year. Althouch routing of this traffic was — to 
remain as before, these car day savings will be possi e 
because of higher running speeds on the ۲9000555 0 000 v 
Similarly, locomotive requirements and fuel costs shou yi 
reduced as a result of the higher and more :یھ‎ 
that will be possible on the rehabilitated line. It is no 
clear at this time what railroad will handle this traffic. 
The Rock Island's fuel savings are included in the figures in 
Exhibit IV-13 and in the return on “ና በ ጮች” ተግ ና? ቀሽ 
They have not been included in the annual savings in 5×6 1 


IV-8. 


A jointly operated pickup and delivery service for 
شس‎ መ کڈ‎ on the Grain Route line might reduce " 
cost of providing local service for the using carriers. > 
mentioned above, such a joint service was not assumed in the 
operating plans developed for this study. 
















EXHIBIT IV-15 









Salvage Value of Lines 
Subject to Possible Abandonment 










(1980 Dollars) 












Chicago and North Western Railway 












Net Salvage Value ($000)* 













Coordinated 
Case with 






Coordinated 





Line Segment 

















St. Joseph-Des Moines 
Randolph-Oelwein 
Marshalltown-Des Moines 











































*Salvage values are for 
include real property. 


track material only and do not 
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Traffic data ` 
indicated a numbei 
a routing tnat ut 
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Kansas City Gatewi 
available via Sio 
traffic appears t« 
Route would save 1 
Based on a very pr 
one train per day 
volumes shown in I 
the limited amount 
benefit from the u 
Burlington Northei 
operation unless i 
recent mergers or 


11. USE OF THE GRA 
COMPETITION 








The coordinate 


carriers over the 


railroad competiti 














| APPENDIX SUM = ج‎ Y ay | | 
E E at TRA | BEST DOCUMENT AVAILABLE ono سو‎ 


REHABILITATION ESTIMATE 
'habilitated Grain Route lines will improve 

d reliability of the service of all using 
hould make it possible to attract more 

er modes of transport, which would further 


ost of all traffic using the line. 































Rock Island Lines Albert Lea to St. Paul, Minnesota 97.5 Track Miles 





REHABILITATION ESTIMATE 







opportunities for new railroad competition if other carriers 
are allowed to use the rehabilitated route. The Milwaukee 


(Trackage rights Milwaukee Railroad Comus to Rosemont) 14.8 MGT/Annual Combined Base. 
Road and Chicago and North Western could continue to gather 








Joint Rock Island/C&NW Mason City (Clear Lake Jct.), Iowa to Albert Lea, 








RAIL RELAY MAIN TRACK 14.0 T.H. ፀ 150,040 (N 1154 CWR) $ 2,100,560 
























































































































































































































































































































































































































































































































































































































grain on their own lines, and the carrier that acquires Rock su oe 22.7 1067/200001 Combined Base: q 
, — 
G OVER THE GRAIN ROUTE IN 1978 service on those lines. Shippers located along the Grain ۲ "€ "E RAIL RELA T e" 
Route main line could be served by any of the using carriers, RELAY TURNOUTS EACH e , » 380 7.7 84,330 (SH 115% CWR 49,34 
i i i pr : OTHER TRACKS T.M. 6 ከ - 
lation results, an estimated 17.6 percent of depending on the joint use agreement involved. — — 
sland Railroad revenue ton miles were moved SURFACE TURNOUTS EACH 51 e 2,205 112,455 diits bici 5 a 18,937 94,68 
: : ie 4 ik 4 | | RELAY TU : —— 
Seg edo Yi ASA Dout Ak AE ini Since it is assumed that the Grain Route will be APPENDIX A PIECES 1,101 e 81.75 90. 006 - 
FILE bhatt Pe t ችት ፥‹*1ት፡ $67 Mu rehabilitated with government funds, it can also be assumed SWITCH T1ES | LE. SURFACE TURNOUTS EACH 40 e 2,205 - 88,20 
ያ : 1 
brated by this traffic Mé OF እስስ ráliroáda that it would be available for use by other carriers that now REHA3ILITATION COST ESTIMATES FOR FRA TIES - MAIN TRACK 90,095 q 29.60 " None. TM. 2,666,812 እ በከለ kè. jé 82.40 
l ] serve the area or which can acquire regulatory approval to CLASS 3 TRACK STANDARDS 1 SWITCH TIES PIECES 1, > e 
in Route will continue to handle this hil 
| 1 h re A by th enter the area. While the outcome of such attempts at TIES - OTHER TRACKS 7,080 @ 24.25 171,690 $10 29.60 m ተክ 903.09 
cost levels than when it was moved ከሃ " expansion by carriers is difficult to predict, such moves will سوہ‎ TIES - MAIN TRACK — 230» @ x .M. = 
lower cost levels will be due to potential certainly increase the level of railroad competition in the ADDITIONAL ANCHORS (B x 270 x 56.0 TM x 2.25) 272,160 24.25 186,24 
d locomotive time resulting from shorter affected area. TIES - OTHER TRACKS 7.680 8 | » 24 
r the rehabilitated Grain Route lines. If 
: SURFACING 60 T.M. e 5,979 358,740 8 x 270 x 22 TM x 2.25) 106,92 
orth Western or the Milwaukee Road handles Rehabilitation of the Grain Route will also enhance ADDITIONAL ANCHORS - 
سے پیا‎ chewed its Ili ba 5 aaa own competition between railroads and other modes of ROADWAY CROSSINGS 21 x 36 L.F. x 300 — 226,800 41.6 T.M. ዐ 5,979 248,72 
ater economies wi e possible. transportation. The availability of the rehabilitated Grain 110 2 — N 118,80 
Route will allow the using railroads to provide a faster and WEED SPRAY T.M. € 125 13,750 11 36 300 , OU 
! - ۱ i ۱ م‎ .F. 
RTHERN COULD MAKE LIMITED USE OF THE GRAIN more reliable service, and this will certainly improve their MOANA? GSS A ےج‎ Ep 
competitive position in relation to other modes of transport. BRUSH SPRAY 35 T.M. ፀ 125 4,375 ED SPRAY 55 T.M. @ 125 6,87 
“n WE B B 
For 1978 supplied by Burlington Northern BRUSH CUTTING 18 LM. e 5,961 —— 107,298 ines 
c Of flows of traffic that could benefit from BRUSH SPRAY None T.M. 6 
ilized the Grain Route between St. Paul and DRAINAGE CORRECTION 23 T.M. 6 = 12,225 None 
5e flows are generally moving between the BRUSH CUTTING None L.M. @ ہس یت‎ E... 
1 areas and the South and Southeast via the STABILIZATION None 
: None T.H. | 
iy. Burlington Northern presently has routes 1.000 , 115 115.000 DRAINAGE CORRECTION _ یپ‎ 0, 
1x City and Galesburg, although most of their 06 06 . = 9 — مب‎ TM. @ Job _ 55.000 
) move at present via Sioux City. The Grain ہے 8695 سب می‎ 6 os በየአ m 
ip to 240 miles per car for these flows. - m ` SLIDE PILING 500 T-F.@ 115 | |. 57,500 
eliminary analys 3, this traffic would add BRIDGES JOB See inspection analysis 582,867 
and one million gross tons per year to the RAILROAD CROSSINGS 2 FA. @ - 85,000 170,00 
xxhibits IV-4, IV-6, and IV-7. In view of DIS 
- of Burlington Northern traffic that would SUBTOTAL $. 7,773,624 BRIDGES JOB See inspection analysis 166,04 
Se of this route, it is not clear whether €—€—————— 
ከ would participate in the coordinated CONTINGENCIES ጋ 383,022 3,552,979 
ts traffic patterns change as a result of 09.۰ + ۳ی۷۷‎ መ SUBTOTAL $ 32294,7173 
market shifts. — ۴.5. CONTINGENCIES 7-5 z _ 3 
IN ROUTE WILL PRESERVE AND ENHANCE COST/TRACK MILE $ 85,709 . 







$ 3,819,452 






TOTAL 
d operation of trains of the different using 


Grain Route lines will preserve existing 
on in the area and will perhaps enhance 


ESTIMATE 15 FASED ON Class 3 - 40 mph maximum spced. Minimum rail section _ 








COST/TRACK MILE 








112 lb. Rail relay Lo protect curves and generate repair rail. Protected 
"by ABS and CTC. — T" 3 n | | 
UNIT COSTS ARE BASED ON 19 80 PRICES AND NO CREDIT FOR SCRAP OR SECONDHAND 
MATERIALS. 









ESTIMATE IS BASED ON Class 3 - 40 mph maximum speed. Minimum rail sect 










115 lb. Relay to protect curves and generate repair rail. Protected by — 
“ABS and CTC. نا‎ 
UNIT COSTS ARE BASED ON 19 80 PRICES AND NO CREDIT FOR SCRAP OR SECONDH 


MATERIALS. 
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APPENDIX BEN 


BEST DOCUMENT AVAILABLE 


ua... 


REHABILITATION ESTIMATE 


Rock Island Lines Iowa Falls (Argon)to Mason City, Iowa (Clear Lake Jct.) 


42.0 Track Miles 22.7 MGR/Annual Combined Base. 


RAIL RELAY MAIN TRACK _ 11.5 T.M. @ 175,587 (N 1368 CWR) $ 2,006,601 


RAIL RELAY OTHER TRACKS 3.9 T.M. ፀ 84,330 (cy 1154 CWR) 328,887 
RELAY TURNOUTS EACH 3 ፀ 318,937 170,433 


SURFACE TURNOUTS EACH 19 e 2,205 41,895 


SWITCH TIES PIECES ^65 — e 83.75 38, 014 


~~ 


TIES - MAIN TRACK 47,250 8 29.60 À 1,398,600 


ج — — ——— 
——— 


TIES - OTHER TRACKS 3,830 a — 24.25 94, 333 


کس س س 


ADDITIONAL ANCHORS - (12 x 270 x 26 TM x 2.25) 189, 540 


س س لال لن 
M —— — —‏ — 


SURFACING S... 53,975 274,436 


e ሙኤ --፦ሙ oo. 


ROADWAY CROSSINGS 
WEED SPRAY 

BRUSH SPRAY 

BRUSH CUTTING 

DRAINAGE CORRECTION 

STABILIZATION _ None. ۱ | None 
SLIDE PILING | — 46,000 


RAILROAD CROSSINGS  ! EA. @ None 


BRIDGES JOB See inspection analysis — 825,768 


SUBTOTAL ቅ 5,511,355 _ 


O 


CONTINGENCIES 7.5 | 413,352 


TOTAL $ 5,924,707 


س - 


COST/TRACK MILE $ 141,064 


ESTIMATE IS BASED ON Class 3 - 40 mph maximum speed. Minimum rail 


— — — 


section 112 it. Relay tu protect curves and generate repair j 
e: n ite iD. y tu protect cur rail. Prote 
by ABS. E... ہیں ہش‎ EOD ESOS , Frotected _ 
UNIT COSTS ARE BASED ON 19 80 PRICES AND NO CREDIT FOR SCRAP OR SECONDHAND 
MATERIALS. 
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